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Summary Boxes 
Section 1: What is already known on this topic 

 AOM is one of the most common infections in children and young people 

accounting for a large proportion of antibiotic prescription in children 

 Clinical guidelines are important tools for improving patient care and antibiotic 

stewardship to reduce antibiotic resistance

Section 2: What this study adds

 There are significant similarities in choice, duration, and indications for 

antibiotic treatment between European AOM guidelines

 The majority of guidelines do not refer to local antibiotic resistance patterns

 Centrally developed and locally adapted guidelines may provide more 

targeted recommendations and reduce unnecessary antibiotic administration

ABSTRACT (WORD COUNT: 285)

Objective
To appraise European guidelines for acute otitis media (AOM) in children, including 

assessing their methodologic quality, describing their evidence-based strength of 

recommendations (SoR), and assessing whether they include considerations of 

antibiotic stewardship.

Methods
Design: 

A systematic literature review using five search engines, websites of European 

national paediatric associations and expert contacts to identify national guidelines on 

the management of AOM in children.

Setting: 

European Union and European Free Trade Association countries

Participants: 
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Children aged <16 years with AOM. 

Interventions: 

Guidelines were graded using AGREE II criteria. Strength of Recommendations (SoR) 

of guidelines were compared. Guidelines were assessed for antibiotic stewardship. 

Primary outcome measures 

Quality of AOM guidelines in Europe and recommendations for antibiotics prescribing

Secondary outcome measures

Strength of recommendations and inclusion of antibiotic stewardship principles  

Results
AOM guidelines were obtained from 17 of the 32 EU/EFTA countries. AGREE scores 

varied between guidelines, with mean scores of less than 40% for most domains. 

Diagnosis of AOM was based upon similar signs and symptoms across guidelines. 

The majority (15/17; 88%) described a watchful waiting approach to antibiotic therapy. 

Amoxicillin was the most common first-line antibiotic agent (14/17; 82%), with 

treatment duration of five to ten days. Seven countries advocated high dose (75-

90mg/kg/day) and five countries low dose (30-60mg/kg/day) of amoxicillin. The most 

common indication for antibiotics was symptom severity (12/15; 80%) and bilateral 

infections in infants less than 24 months of age (11/15; 73%). Under half of the 

guidelines (7/17; 41%) referred to local microbiological and antibiotic resistance data. 

Conclusions
The guidelines for managing AOM were similar across European countries. Guideline 

quality was mostly weak, and lacked consideration of local antibiotic resistance 

patterns. Co-ordinating efforts to produce a core guideline which can then be adapted 

by each country may help improve overall guideline quality, helping to tackle antibiotic 

resistance. 

ARTICLE SUMMARY: Strengths and Limitations of this study 
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 Strengths include comprehensive three-tiered search strategy to identify a large 

number of guidelines in all European languages

 Usage of AGREE-II, a standardized and internationally recognised guideline 

appraisal tool. 

 Our analysis included an assessment of SoR and whether antibiotic 

stewardship, a key measure to reduce AMR, was included. 

 As the heterogeneity of level of evidence (LoE) across countries limited 

comparison we decided to compare strength of recommendations (SoR) 

instead, which is easier but provides weaker information about the quality of 

evidence.
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INTRODUCTION
Acute otitis media (AOM) is one of the commonest infections of childhood;1 2 

approximately 60% of children have had at least one episode by four years of age.3 It 

is also one of the most frequently cited reasons for antibiotic prescription in children 

less than 3 years of age 4 5, accounting for 14% of all antibiotic prescriptions in children 

in the UK. 6 

Although bacteria are frequently present in the middle ear,3, 7, 8 studies indicate that 

approximately half of all patients with AOM may get better without antibiotic treatment.9 

10 The rationale for antibiotic prescription includes symptom control,11 and the 

prevention of rare but serious complications, including mastoiditis and meningitis.12 

However, antibiotics are associated with the risk of side effects including vomiting, 

diarrhoea, and rash.13 In addition, from a public health perspective the inappropriate 

use of antibiotics has been identified as one of the key drivers of antibiotic resistance, 

an emerging global health priority.5, 14 15, 16 Emerging research has also demonstrated 

that longer antibiotic courses lead to higher risks of resistance. Thus, providing clear 

guidance on appropriate antibiotic use in terms of the indications, choice and duration 

is considered important to help reducing antibiotic resistance.17 

To promote antibiotic stewardship, the World Health Organization recommends the 

development of treatment guidelines and the monitoring of local antibiotic resistance 

to inform the choice of antibiotics.18 National guidelines for the first-line management 

of AOM may play a vital role in antibiotic stewardship.19 To our knowledge there has 

not been a systematic review of the quality and content of national guidelines for the 

management of AOM. The aim of this systematic review was to describe European 

guidelines for AOM in children, to assess their methodologic quality, to describe their 

evidence-based strength of recommendations, and to assess whether they 

incorporate consideration of antibiotic stewardship.

METHODOLOGY
To ensure a comprehensive review of nationally endorsed guidelines, we used a three-

pronged approach that included (1) a systematic database search; (2) a website 

search of national societies; and (3) expert consultation. 
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Firstly, a systematic search of databases was carried out using Medline via Ovid, 

Embase, Cochrane library, Guidelines International Network (G-I-N), and Trip Medical 

Database in April 2017. Search terms were a combination of two elements 1) 

Synonyms for “acute otitis media” AND 2) Synonyms for guidelines. Guidelines were 

included if they met the following eligibility criteria: 1) were pertaining to the 

management of simple AOM, excluding the management of chronic or complex otitis 

media cases requiring specialist (Ear Nose Threat specialist) input; 2) they were 

national guidelines or endorsed by the national medical society from a European Union 

(EU) or European Free Trade Area (EFTA) country; and 3) published from the year 

2000 to present. The American Association of Paediatrics (AAP) and the WHO 

guidelines were also included for comparison. The search included all European 

languages. Additionally, the bibliographies of all guidelines were examined to identify 

further relevant resources (HGS). An initial review of titles and abstracts was 

performed by one reviewer (HGS). 

Secondly, the websites of national paediatric associations listed by the European 

Paediatric Association/Union of National European Paediatric Societies and 

Associations (EPA/ UNEPSA) were hand searched (HGS). Finally, a network of 

research partners across Europe were contacted (RGN, SY, JED, HGS) to verify if the 

identified guidelines were the most up to date and widely utilised, and in cases where 

we had not managed to locate any guidelines, to assist in obtaining them. The choice 

of search terms and final selection of full-text guidelines was performed by two 

reviewers (HGS, JED) (Appendix 1-2). If multiple national guidelines were found, the 

guideline judged to be most up to date, comprehensive, and more commonly utilised 

in clinical practice was included after discussion between research partners and 

reviewers (HGS, JED). Data was extracted using tables constructed by the research 

team. 

Patient and Public Involvement
This research was performed without patient involvement. 

Guideline Quality Assessment 
The AGREE II Instrument was used independently by two reviewers (HGS, JED) to 

determine the quality of each national guideline.20 This is a standardised instrument 

Page 7 of 66

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

that appraises the methodologic framework of guideline development. The six 

domains assessed are 1) Scope and purpose 2) Stakeholder involvement 3) Rigour 

of development including evidence base 4) Clarity of presentation 5) Applicability and 

6) Editorial independence. Domains were scored on a 0 – 10 scale; any score that 

varied by >3 out of 7 was discussed and revised if this was felt to be reasonable.

Level of evidence and Strength of recommendation
To allow for meaningful comparison of the evidence upon which guidelines were 

developed, the different national scales for grading levels of evidence and strength of 

recommendation were initially converted to the Oxford Centre for Evidence Based 

Medicine (OCEBM) levels of evidence (LoE) and strength of recommendations (SoR) 

(Appendix 3-4).21 However, the heterogeneity between grading systems made this 

difficult. Thus, we opted to focus only upon SoR and to convert them into three 

categories: highest, moderate, and lowest grade.

Antibiotic Stewardship 
As we were unable to find a validated scoring system to assess if a clinical guideline 

includes antibiotic stewardship considerations. principles, we based our methodology 

on a study by Elias et al. examining antibiotic stewardship in guidelines.22 We thus 

proposed six principles that demonstrate consideration of antibiotic stewardship, 

based upon the author’s consensus opinion. The principles are the inclusion in the 

guideline of 1) diagnostic criteria; 2) criteria for initiation of antibiotic therapy; 3) 

dosage; 4) route of administration of antibiotic therapy; 5) what percentage of antibiotic 

recommendations was based upon local resistance patterns (i.e. if 2 of 3 

recommended antibiotics were supported by local epidemiological data, 67% was 

awarded) and 6) whether guidelines recommending amoxicillin or amoxicillin-

clavulanic acid based the recommended dosage on local resistance data. 

Amoxicillin/amoxicillin-clavulanic acid was chosen  because in contrast to other 

antibiotics, a higher dosage is recommended to overcome resistant strains.23 
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RESULTS

Overview of existing guidelines
The search retrieved 7340 records (Figure 1). Of these, 19 guidelines were obtained. 

National guidelines were obtained from 17 of 32 European countries (53%) (Figure 2). 

The majority of these were from Western Europe and Scandinavia. The remaining 15 

countries did not have specific national guidelines on AOM in children. The intended 

audience of the guidelines obtained was mainly general practitioners and 

paediatricians, although some included nurses or physician’s assistants (Appendix 5).

Diagnostic criteria 
Fifteen of 17 (88%) European guidelines outlined the signs and symptoms for 

diagnosing AOM (Appendix 6) with considerable similarities between the guidelines. 

Twelve (71%) utilised strict combinations of three diagnostic criteria: 1) Acute onset of 

symptoms (i.e. otalgia, fever), 2) evidence of middle ear effusion (i.e. tympanic 

membrane (TM) bulging of tympanic membrane or otorrhea on examination and 3) 

Inflammation of TM on examination. 

Otoscopy
Standard otoscopy was advised by 15 (88%) European guidelines (Appendix 7). 

Pneumatic otoscopy and tympanometry were also recommended by nine (60%) and 

seven guidelines (47%) respectively.

Additional investigations
No guidelines advised routine laboratory or radiographic investigations (Appendix 8). 

Nine of 17 (53%) guidelines stated specific indications for carrying out investigations. 

Eight of these advised consideration of a culture sample of the middle ear (ME) via 

tympanocentesis, most commonly for treatment failure (6/9; 67%) and complications 

such as mastoiditis (4/9; 44%). Three guidelines (3/9; 33%) discussed imaging 

modalities such as a CT brain when investigating secondary mastoiditis. 

Approach to antibiotic administration
There were two approaches towards antibiotic administration: immediate antibiotic 

prescription and a watchful waiting approach. Fifteen of the European guidelines 
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(88%) recommended a watchful waiting approach (Table 1). Clinicians were 

encouraged to prescribe antibiotics if symptoms persisted for 2-3 days or if any clinical 

deterioration. Bilateral AOM was the most common indication for immediate antibiotic 

administration (13/15, 87%). (Table 2, Appendix 9). Two guidelines (Czech Republic 

and Finland) (12%) advocated for administration of immediate antibiotics for every 

diagnosed case of AOM, although the Finnish guideline included the option of watchful 

waiting if the child could be reviewed in 2-3 days. 

Table 1: Strength of recommendations supporting immediate and watchful 
waiting approach to antibiotic administration in European, AAP, and WHO 
guidelines
Treatment approach Strength of Recommendation

Immediate antibiotics

WHO Strong recommendation

Finland A

Czech Republic No grade

Watchful waiting approach 

France A

Italy A

Spain A

Denmark √

Poland B

Portugal IIa

UK B

USA Recommendation

Belgium No grade 

Germany No grade

Ireland No grade

Luxembourg No grade

Netherlands No grade

Norway No grade

Sweden No grade

Switzerland No grade 
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Table 2: Indications for consideration of immediate antibiotic treatment in European and AAP guidelines

Guideline Age 
(months)*

Carer 
input †

Bilateral 
AOM aged 
<24 
months ‡

Severe 
symptom
s §

Co-
morbiditie

s

Recurrent 
AOM 

TM 
perforatio

n/
Otorrhoea 

Italy + + +

Spain <24 + + + +

Denmark <6 + + +

France <24 +

Portugal <6 + + + +

AAP + + +

Norway <12 +

Poland <6 + + + + +

Belgium <6 + + + +

Finland <24 + +

Germany <6 + + + + +

Ireland +

Luxembourg <24 + +

Netherlands <6 + + + + 

Sweden <12 + + + +

Switzerland <24 + + + + 

*Sweden: also children aged >12 years 
† Poland: based on carer input if <24 months of age 
‡ Belgium, Finland and Sweden: bilateral at any age; Luxembourg: after consultation with parents
§ Symptoms include fever, otalgia, pain, vomiting and diarrhea. Switzerland: only if <24 months old 
NB: Finland- while treatment with antibiotics is the rule, Finland does give the option to watch and wait. In those 
children, it suggests immediate antibiotics if some criteria are met. 

First line antibiotic therapy 
Fourteen (82%) European guidelines recommended oral amoxicillin as an option for 

first line treatment (Figure 3). Seven (50%) recommended a high dose (75-

90mg/kg/day), and five (70%)  a low dose (30-60mg/kg/day). Stratification to high or 

low dose amoxicillin for children in the UK SIGN guideline is weight dependent; the 

Irish guidelines did not specify a dose. All the Nordic countries (ie Denmark, Sweden, 

and Norway) except Finland included Oral Penicillin V 24-75mg/kg/day as a first line 

choice (Appendix 10). 

Treatment failure and penicillin allergy: Alternative antibiotic treatments 
In case of treatment failure, per oral (PO) and intravenous (IV)  amoxicillin-clavulanic 

acid (11/15, 73%) and IV/intramuscular (IM) ceftriaxone (8/15, 53%) were most 
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commonly recommended. In case of penicillin allergy, guidelines advised either PO 

clarithromycin (8/16; 50%) or PO trimethoprim-sulfamethoxazole (6/16; 38%) 

(Appendix 10). 

Quality assessment: AGREE II scores
All guidelines were appraised using the AGREE Criteria (Table 3). In four of seven 

domains (i.e. 2, 3, 5, and 6), European guidelines obtained a mean score of <42%, 

while only two domains (i.e. 1 and 4) scored above 63% (Appendix 11-12). 

SoR and LoE
Ten of 17 European guidelines (59%) based their certainty of evidence (ie Level of 

evidence (LoE) and Strength of Recommendations (SoR)) upon a variety of 

methodologies (Appendix 5) 4). The only crossover was between Poland and Spain, 

who utilised a methodology from the Infectious Diseases Society of America. SoR was 

often based upon study design (i.e. multiple RCTs) but for some was based on more 

subjective assessments (i.e. “well conducted studies”). Despite the relative 

homogeneity in recommendations between guidelines, most recommendations did not 

specify a SoR (Table 2, Figure 3). Of the ones that did, the highest number (8/10; 

80%) was for indications for antibiotic administration. 

Antibiotic stewardship
The majority of guidelines provided diagnostic criteria for AOM, specifications on when 

to start antibiotics, the route of administration and the duration of treatment (Table 4). 

However, less than half referred to local AMR patterns, only four (24%) also included 

Table 3: AGREE II scores (%) of European, AAP and WHO guidelines

Domain 
number

Domain name European Mean
(Range)

AAP Mean WHO Mean

1 Scope and Purpose 57 (10-100) 97 94

2 Stakeholder involvement 41 (0-92) 67 58

3 Rigour of development 34 (0-83) 88 80

4 Clarity of presentation 78 (21-100) 89 92

5 Applicability 23 (0-58) 35 60

6 Editorial independence 29 (0-96) 54 83
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both local AMR data and specified resistance levels to amoxicillin/amoxicillin-

clavulanic acid to guide local choices.  

Table 4: Antibiotic stewardship and AOM guidelines

Are antibiotic recommendations
based on local AMR patterns?
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Belgium Yes Yes Yes Yes 80% Yes Yes

Czech Rep. Yes Yes Yes Yes 0% Unclear  Unclear

Denmark Yes Yes Yes Yes 0% Not applicable Unclear

Finland Yes Yes Yes Yes 62.50% Yes Yes

France Yes Yes Yes Yes 0% Unclear Unclear

Germany Yes Yes Yes Yes 0% Unclear Unclear

Ireland Unclear Yes Yes Unclear 0% Unclear Not applicable

Italy Yes Yes Yes Yes 67% Yes Yes

Luxembourg Yes Yes Yes Yes 0% Unclear Unclear

Netherlands Yes Yes Yes Yes 100% Yes Yes

Norway Yes Yes Yes Yes 0% Unclear Not applicable

Poland Yes Yes Yes Yes 100% Yes Not applicable

Portugal Yes Yes Yes Yes 71% Yes Yes

Spain Yes Yes Yes Yes 100% Yes Yes

Sweden Yes Yes Yes Yes 100% Unclear Not applicable

Switzerland Unclear Yes Yes Yes 0% Unclear Unclear

UK Yes Yes Yes Yes 0% Unclear Unclear

USA Yes Yes Yes Yes 100% Yes Yes
WHO Yes Yes Yes Yes Not applicable Not applicable Not applicable

DISCUSSION
Approximately half of the 32 EU/EFTA countries have AOM guidelines. Diagnosis of 

AOM was based upon similar signs and symptoms. The vast majority of European 

guidelines advocated for a watchful waiting approach to antibiotic therapy. Amoxicillin 

for five to ten days was the most commonly recommended first-line antibiotic, with a 

similar number of countries advising for high and low dosages. The most common 

indications were severe symptoms, and bilateral infection in infants <24 months of 

age. Tympanocentesis was commonly reserved for treatment failure. Our quality 

Page 13 of 66

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

assessment found low mean AGREE II scores of less that 45% in most domains. Just 

over half of the guidelines specified SoR to support treatment directives. Less than 

half of the guidelines referred to local patterns of AMR. 

Strengths of our study include the comprehensiveness of our three-tiered search 

strategy to identify a large number of guidelines and the use of AGREE-II, an 

internationally recognised guideline appraisal tool. Our analysis included an 

assessment of SoR and whether antibiotic stewardship, a key measure to reduce 

AMR, was included. However, our results should be interpreted in light of some 

limitations. The OCEBM recommends guidelines to contain both LoE and SoR to 

support clinical recommendations. However, the heterogeneity of LoE across 

countries limited useful comparison. Thus, we decided to compare SoR, which is 

easier but provides weaker information about the quality of evidence.

Previously published works demonstrated a common consensus in criteria for AOM 

diagnosis, and that watchful waiting period was the standard of care in Europe; 

amoxicillin was also found to be the most commonly recommended antibiotic.24-26 In 

comparison to these studies, our work aimed to compare multiple facets of AOM 

management in Europe, including grading their quality, comparison of SoR, and 

assessing their inclusion of local AMR data.26 Zeng et al also used AGREE II scores 

to assess quality of upper respiratory tract infections guidelines including three AOM 

guidelines from Japan, USA, and the UK.27 We note a >10-point discrepancy in scoring 

in two of six domains between Zeng and ourselves for UK SIGN and US AAP AOM 

guidelines. This may indicate inter-user variability in AGREE II scoring.28 29 Elias et al. 

assessed global infectious diseases guidelines and found that local AMR patterns 

were taken into account in 50-75% of recommendations, which is in range of our 

finding of 53%.22

The development of clinical guidelines according to the high standards of the AGREEII 

criteria is a resource intensive exercise. Despite existing resources dedicated to 

guideline development, many guidelines received low AGREE II scores.30 31 

Duplicating this process across European countries to reach similar conclusions does 

not seem efficient. For processes that do not depend on local factors (such as 

identifying the scope and purpose of guidelines, literature search, and the appraisal of 
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the evidence), perhaps guideline developers could consider formulating general 

recommendations through centralised European organisations. This is already the 

case for other medical specialities, for example, the European Joint Task Force for 

cardiovascular disease prevention involves provides guidelines that can be used 

across Europe32 However, antimicrobial stewardship requires a local adaptation of 

guidelines because the local AMR patterns are influenced by many local factors. For 

example, not all European countries have introduced multivalent pneumococcal 

conjugated vaccines (PCVs) into their routine immunisation schedule. This is likely to 

impact local epidemiology of resistant organisms through an increase in non-vaccine 

type strains.33 34 Therefore, countries would need to ensure the final recommendations 

fits local antibiotic resistance patterns. The latter implies the implementation of robust 

epidemiological surveillance systems in each country, and linkage between guidelines 

developers and these surveillance systems. This approach would allow the 

development of guidelines of better quality and better adapted to local contexts, which 

might contribute to reducing the spread of AMR. 

CONCLUSION 
Review of guidelines reveals major similarities in AOM management across Europe. 

Existing European guidelines scored poorly in most AGREE II domains. Consideration 

of local epidemiology and resistance patterns appears to be limited. Centrally 

produced guidelines adapted for local care pathways, user and patient preferences, 

as well as for local antimicrobial resistance patterns may provide more targeted 

recommendations and reduce unnecessary antibiotic administration, and help 

reducing the spread of antibiotic resistance. 

SUMMARY BOXES 
Section 1: What is already known on this topic 

 AOM is one of the most common infections in children and young people 

accounting for a large proportion of antibiotic prescription in children 

 Clinical guidelines are important tools for improving patient care and antibiotic 

stewardship to reduce antibiotic resistance

Section 2: What this study adds

 There are significant similarities in choice, duration, and indications for 

antibiotic treatment between European AOM guidelines
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 The majority of guidelines do not refer to local antibiotic resistance patterns

 Centrally developed and locally adapted guidelines may provide more 

targeted recommendations and reduce unnecessary antibiotic administration
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Española de Pediatría- Documento de consenso sobre etiología, diagnóstico y tratamiento de 
la otitis media aguda. An Pediatr 2012;77:8. doi: 
http://dx.doi.org/10.1016/j.anpedi.2012.05.026  

49. Läkemedelsverket. Diagnostik, behandling och uppföljning av akut mediaotit (AOM) – ny 
rekommendation. [Diagnosis, treatment and follow up of acute otitis media- new 
recommendations].Information från Läkemedelsverket 2010;21:10-23.   

50. Pediatric Infectious Disease Group of Switzerland. Recommendations pour le diagnostic et le 
traitement de Otite moyenne aiguë, Sinusite aiguë, Pneumonie (community-acquired), et Pharyngo-
amygdalite chez l’enfant. [Recommendations for the diagnosis and treatment of acute otitis media, 
acute sinusitis, pneumonia (community acquired), and pharyngitis. 2010. Available 
http://www.pigs.ch/pigs/frames/documentsframe.html
51. Scottish Intercollegiate Guidelines Network. Diagnosis and management of childhood otitis media 

in primary care: A national clinical guideline. 2003.
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Figure 1: PRISMA Flow Diagram  
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Figure 2: European AOM Guidelines  
(Lead group and year published) 
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Figure 3: Routine first line antibiotics: Initiation, choice, duration, and SoR 
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Clinical practice guidelines for acute otitis media in children: A 
systematic review and appraisal of European national guidelines 

 
 1. BACKGROUND 
Management of febrile children can be challenging, and diagnostic and 
treatment practices vary across Europe. Guidelines are increasingly used to 
direct paediatric clinical practice towards a standardised level of care.  
 
There have been several studies that have examined differences between 
guidelines from different countries. However, few studies exist that have 
systematically  compared clinical guidelines across Europe. Such a 
comparison would provide important information regarding the current 
standard of care and the quality of guidelines used. This is particularly 
relevant in light of the increasing recognition that guidelines play an important 
role in antibiotic stewardship.  
 
Acute otitis media (AOM) is an common cause of fever and frequent reason 
for consultation and antibiotic prescription in children. 
 
 
2. AIMS:  
To review guidelines for the management of AOM in children in Europe in 
order to compare the current approaches to diagnosis and clinical care with a 
focus on recommendations with regards antibiotics.  
 
 
3. OBJECTIVES : 
 
i. To collate national guidelines for management of AOM from European 

countries in the European Union (EU) or European Free Trade 
Association (EFTA) 

ii. To collate national guidelines for management of AOM from the United 
States (US) and the World Health Organisation (WHO) as an external 
point of comparison 

iii. To assess the quality of the guidelines 
iv. To compare and describe key differences and similarities between 

national guidelines: 
• What are the differences, if any, in what informs how rapidly a child 

with AOM should be assessed (i.e. triage process)? 
• What are the differences, if any, in aspects of history, examination, 

and investigations (particularly in terms of using point of care tests) 
that inform the diagnosis of AOM in Europe? What is the strength 
of evidence that informs the diagnosis? 

• What are the differences, if any, in aspects of history, examination, 
diagnosis, and investigations (particularly in terms of using point of 
care tests) that inform the antibiotic treatment of AOM in Europe? 
What is the strength of evidence that informs treatment 
decisions?  

• What are the differences, if any, in aspects of history, examination, 
diagnosis and investigations (particularly in terms of using) that 
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inform the referral/ admission criteria for a child with AOM in 
Europe?  

 
 
4. SEARCH METHODS 

 
i. Electronic Databases 
A literature search will be undertaken using Medline via Ovid, Embase, 
Cochrane Library, SIGN, G-I-N, BMJ Clinical Evidence and TRIP. Search 
terms will be decided upon by two reviewers, and performed by one reviewer. 
Search terms will be available in the Appendix of the review.  
 

ii. Websites 
The websites of national paediatric associations will be searched individually 
to find protocols. National associations will be found via international 
paediatric associations including the European Paediatric Association/Union 
of Union of National European Paediatric Societies and Associations 
(EPA/UNEPSA), and the European Academy of Paediatrics (EAP).  
 
iii. Expert research network consultations 
A network of research partners will be contacted to verify whether the 
identified guidelines are currently utilised, as well as to provide guidelines not 
obtained by the above procedures. All documents in English, Spanish, 
French, and Dutch will be read and translated into English by the reviewers. 
Other documents will be translated into English by electronic means. 
Translations will be verified by research partners fluent in that language.  
 
iv. Reference searches 
Bibliographies of papers and guidelines will be hand searched to identify 
further resources.  
 
 
5. DATA SELECTION 
 
i. Inclusion criteria (all criteria need to be met)  

• National guideline or a guideline endorsed by a national society (i.e. 
Royal College of Paediatric and Child Health ) 

• Guideline must be published since 2000.  
• Guideline from the EU, EFTA, USA, or the WHO.  
• Guidelines for febrile children, using the national definition of childhood  
• Guidelines either based upon a symptom (i.e. “Sore ear”) or upon a 

diagnosis (i.e. “acute otitis media”). 
• A guideline that does not provide an overview of management, but only 

a specific aspect (i.e. “Antibiotic choices for children with pneumonia”) 
can be included only if no other national guideline that provides more 
comprehensive information is available 

Importantly, inclusion criteria does not include a minimum result from the 
quality assessment, as one objective of the review is to assess the quality of 
all identified guidelines. 
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ii. Exclusion criteria 
• Local hospital guidelines, either of a EU or non-EU country  
• Guidelines that do not clearly differentiate between management of 

children and adults, whereby data specific to children cannot be 
extracted (i.e. only differentiate between adult and paediatric antibiotic 
dosage)  

• Guidelines specific to a population of children with underlying 
syndromes, complex pathology, or significant co-morbidities (i.e. 
“Management of AOM in children with Down’s syndrome”).  

 
 
6.  METHODS OF REVIEW 
 
Details of methods 
Two reviewers will screen guidelines independently using a three-stage 
approach to reviewing the title, abstract, and full text. Reviewers will then 
confer to decide which meet inclusion criteria. Should reviewers disagree, the 
final decision will be made by the Project Lead.    
 
 
Quality Assessment  
i. Assessment of methodological quality 
Methodological quality of each guideline will be assessed according to the 
AGREE II criteria, a standardized appraisal method that grades guidelines in 
multiple domains. Two reviewers will independently grade guidelines, and the 
mean of their results will be used as a final result as per AGREE II 
methodology.  
 
ii. Assessment of levels of evidence  
The second method will be to convert the level of evidence provided by the 
authors of each guideline to support strength of recommendations for each 
national guideline into the Oxford Centre for Evidence Based Medicine 
(CEBM) Levels of Evidence. One reviewer will be responsible for this, and 
results will be independently reviewed by a second reviewer.  
 
iii. Antibiotic Stewardship 
Consideration of principles of antibiotic stewardship should receive a score of 
Yes, No, or maybe based upon the following 

• Provision of diagnostic criteria 
• Initiation of antibiotics 
• Route of antibiotic administration 
• Duration of antibiotic administration 
• Are guidelines based upon local antimicrobial resistance patterns?  

 
 
7. DATA EXTRACTION 
 
Data from guidelines will be independently extracted by two reviewers via a 
standardised template.   
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Appendix 
 

 
Table of Contents 
1) Search terms  

a) Medline via Ovid  
b) Embase via Ovid 
c) Cochrane Library  
d) Guidelines International Network (G-I-N) 
e) TRIP medical database 

2) European Paediatric Association (EPA) Search  
3) AOM protocols in Europe  
4) National guidelines’ level of evidence converted to Oxford Centre for Evidence Based Medicine (OCEBM)  
5) National guidelines’ Strength of recommendation (SoR) converted to OCEBM SoR 
6) Locally defined Strength of Recommendation (SoR) for diagnostic criteria for AOM in Europe and the USA 
7) Examination tools as recommended by European national guidelines  
8) What investigations are advised in European, American, and WHO guidelines for AOM management in children   
9)  Indications for consideration of immediate antibiotic treatment  
10)  What antibiotic treatment is recommended?   
11)  AGREE scores by country (%) 
12)  AGREE scores by marker  

a) HS AGREE scores  
b) JED AGREE Scores  

13) Acknowledgements  
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1) Search terms  
 

a) Medline via Ovid  
 

1 exp Otitis Media/ 

2 otitis media.tw. 

3 acute otitis media.mp. 

4 exp Respiratory Tract Infections/ 

5 aom.mp. 

6 middle ear infect*.mp. 

7 guideline.mp. or exp GUIDELINE/ or exp PRACTICE GUIDELINE/ 

8 guide.mp. 

9 manage*.mp. 

10 exp Clinical Protocols/ 

11 1 or 2 or 3 or 4 or 5 or 6 

12 7 or 8 or 9 or 10 

13 11 and 12 

14 limit 13 to (yr="2007 - 2017" and "all child (0 to 18 years)") 
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b) Embase via Ovid  
 
1 1. exp otitis media/ 
2 otitis media.tw. 
3 acute otitis media/ 
4 exp respiratory tract infection/ 
5 aom.mp. 
6 middle ear infect*.mp 
7 exp practice guideline/ 
8 guide.mp. 
9 manage*.mp. 
10 exp clinical protocol/ 
11 1 or 2 or 3 or 4 or 5 or 6 
12 7 or 8 or 9 or 10 
13 13. 11 and 12 
14 14. limit 13 to (yr="2007 - 2017" and child ) 

 
c) Cochrane library 

 
 Search term/strategy 
1 Exp otitis media  
2 Otitis media  
3 Glue ear   
4 midd ear adj5 (infect* or inflame*) 
5 Ome or aom  
6 Guideline or practice guideline 
7 Management of manage* 
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8 Clinical protocol  
9 #1 or #2 or #3 or #4 or #5 
10 #6 or #7 or #8 
11 #9 or #10 

 
Results then limited to 16/11/2007-16/11/2017  
 

d)  Guidelines International Network (G-I-N) 
 
 Search term/strategy 
1 Otitis and  
2 Acute Otis media  

 
 

e) TRIP Medical Database 
 
 
 Search term/strategy 
1 Acute otitis media  and 
2 Otitis  
3 Limit Guidelines  

 

 
2)  European Paediatric association (EPA) Hand search:  
http://www.epa-unepsa.org/?q=page/epa-unepsa-full-members 
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3)   AOM protocols in Europe 
 

Leading author 
organisations (Local 

language)   

Leading author organisations 
(English translation)  

Country/ 
Region 

Year 
published/
updated 

Aimed audience  Patient age 
group 

What system 
used for 

LoE/SoR? 
Institut national d’ass 
urance maladie-invalidité 
Comité d’évaluation des 
pratiques médicales en 
matière de medicaments 
(INAMI)  

National Institute for Health and 
Disability Insurance Committee 
for the Medical Practice on 
Medicinal Products Evaluation 
 

Belgium 2016 - Children 0-15 
years  

Institutional 

Odbornáspolečnost 
praktických dětských 
lékařů ČLS JEP,  
Společnost všeobecného 
lékařství ČLS JEP 
 

CzMA Society of General 
Practice Society  

 

Czech 
Republic  

- - Children and 
Adults  

None 

Dansk Selskab for Almen 
Medicin (DSAM)  

Danish Society for General 
Practice 
 

Denmark 2014 General 
Practitioners, 
Parents and carers 

Children 0-5 
years 

 

GRADE and 
Institutional 

Suomalainen Lääkäriseura 
Duodecim  

Finnish Medical Society 
Duodecim 

Finland 2017 Primary health care  Children 
under school 
age  

Institutional   

Agence Française de 
Sécurité Sanitaire des 
Produits de Santé 
(AFSSAPS); Agence 
Nationale de Sécurité du 
Médicament et des 
Produits de Santé (ANSM)  
 

French Agency for the Safety 
of Medicines and Health 
Products ( AFSSAPS)  
(currently known as National 
Agency for the Safety of 
Medicines and Health Products 
(ANSM) 

France 2011 - Children >3 
months of 
age 

National Agency 
for Accreditation 
and Evaluation 
in Health 
(ANAES)  
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AWMF 
(Arbeitsgemeinschaft der 
wissenschaltlichen 
medizinischen 
Fachgesellschaften). Lead 
society: Deutsche 
Gesellschaft für 
Allgemeinmedizin und 
Familienmedizin  (DEGAM) 
 

Association of the Scientific 
Medical Societies in Germany.  
Lead society: Society of 
General Medicine and Family 
Medicine  
 

Germany 2014 General 
practitioners, 
paediatricians, ENT 
surgeons, junior 
doctors, 
audiologists, and 
primary care 
workers.  

Children and 
adult 
(outpatients)  

Institutional 
(AWMF 
Consensus 
process S2k) 

Health Service Executive 
and Royal College of 
Physicians Ireland 

- Ireland 2012 - Children  None 

Società Italiana di Pediatria  
(SIP) and  Società Italiana 
di Otorinolaringologia 
Pediatrica 
 

Italian Society of Paediatrics 
(SIP)  and Italian Society of 
Pediatric Otolaryngology 
(SIOP)  
 

 

Italy 2010 Paediatricians, ENT 
surgeons, general 
practitioners, 
nurses, physicians 
assistants  

Children 
aged 2 
months -18 
years  

Manual for 
Writing Clinical 
Practice 
Guidelines of 
the Programma 
Nazionale Linee 
Guida (PNLG) 

Secrétariat du Conseil 
Scientifique  - Domaine de 
la Santé 

 

Scientific Council of the 
Ministry of Health 

 

Luxembourg 2007  - Children 
>3months of 
age  

None 

Nederlands Huisartsen 
Genootschap 

 (NHG)  

Dutch College of General 
Practitioners 

Netherlands 2014 - Children and 
adolescents 
up to 18 
years of age   

None 
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Antibiotikasenteret for 
primærmedisin (ASP)  

National Antibiotics Centre for 
Primary Care 

Norway 2016 Physicians, GPs, 
dentists, private 
practitioners, 
medical students  

Children and 
adults   

None 

Narodowy Instytut Leków 

(NIL) 

National Medicine Institute  

 

 

 

Poland 2016 All specialities, 
including GPs,  
paediatricians, 
physicians, 
Respiratory 
physicians, ENT 
surgeons 

Children and 
adults   

Infectious 
Disease Society 
of America 

Departamento da 
Qualidade na Saúde 
(DGS)   

 

 

Department of Health Quality 

 

Portugal  2014 Physicians of the 
health system 

Children  European 
Society of 
Cardiology 
 

Asociación Española de 
Pediatría (AEPED) 
  

Spanish Association of 
Paediatrics  

Spain 2012 - Children Infectious 
Disease Society 
of America 

Läkemedelsverket Swedish Medical Products 
Agency  

Sweden 2010 - Children and 
adults  

None 

Paediatric Infectious 
Diseases Group of 
Switzerland (PIGS) 

- Switzerland 2010 - Children  None 
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Scottish Intercollegiate 
Guidelines Network (SIGN) 

- UK 2003  
Has been 
retracted 

by 
institution 

“All people working 
with children” 
including  general 
practitioners (GPs), 
practice nurses, 
audiologists, 
paediatricians, 
otolaryngologists, 
audiological 
physicians, health 
visitors, social 
workers, public 
health physicians, 
users of services 
and all other 
professions caring 
for children. 

- Institutional  

American Association of 
Paediatrics (AAP) 

- USA 2013 Paediatricians, 
GPs, Emergency 
specialists, ENT 
surgeons, Nurse 
Practitioners, 
Physician’s 
assistants 

6 months- 12 
years 

Institutional  

World Health Organisation 
(WHO) 

- N/A  2013 Doctors, senior 
nurses, senior 
health workers 

Sick young 
children in 
low-resource 
setting 

Institutional  

 
4) National guidelines’ Levels of Evidence (LoE) converted to Oxford Centre for Evidence Based Medicine (OCEBM) LoE 
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Oxford Centre for EBM 
Levels of Evidence 

Belgium  Denmark   France  Finland 
 

Italy 
 

Norway  Poland 
and Spain  

Portugal 
 

UK SIGN 
 

AAP 
 

WHO 
 

1a  SR of RCTs A/B/C 1a 1 A I 1a I A 1++ A High  

1b Individual RCT A/B/C 1b 1 B I/ II  1b - B 1++/ 1+/1- - - 

1c All or none - 1c - - - - - - - X - 

2a SR with 

homogeneity of 
cohort studies 

- 2a 2 A III 2a II A 2++ B/ C High-

moderate  

2b Individual cohort 

study 

- 2b - B/ C III 2a - B 2++/ 2+/2- - - 

2c Outcomes 
research; 

ecological 

studies 

- 2c - C - - - - 2++/ 2+/2- - - 

3a SR with 

homogeneity of 

case-control 
studies 

- 3a 3 A IV 1b, 2a II A 2++/2+/2- B/C High-

moderate 

3b Individual case-

control study 

- 3b - B/C IV 1b, 2a - B 2++/2+/2- - - 

4 Case series 
(and poor quality 

cohort and case-

control studies 

- 4 4 C V 3 III C 3 C/D Low- very 

low  
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5 Expert opinion  - 5 - D VI 4 III C 4 D - 

X LOE that does 

not match 

Oxford   

- DS - - - 2b - - - - - 

 
 
 
5) National guidelines’ Strength of recommendation (SoR) converted to OCEBM SoR 

Oxford Centre for EBM 
Strength of 
Recommendations 

Belgium  Denmark 
 

France  Finland Italy 
 

Norway  Poland 
and Spain  

Portugal  
 

SIGN  AAP  WHO  

A 

Consistent level 
1 studies 

- A A  
A 

A/ E A A/E A A Strong 
recommen
dation/ 
Option 

Strong 

B 
Consistent level 
2 or 3 
studies or extrap
olations from 
level 1 studies 

- B B A/B - B - B B Strong 
recommen
dation/ 
Recomme
ndation/ 
Option 

Conditional
/Weak 

C Level 4 
studies or extrap
olations from 
level 2 or 3 
studies 

- C C C - C - C C Recomme
ndation/Op
tion  

Conditional
/Weak 

D Level 5 
evidence or trou
blingly 
inconsistent or 
inconclusive 
studies of any 
level 

- D/ √ C D - D - D D Option/ No 
recommen
dation   

No 
Recomme
ndation 
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6)   Locally defined Strength of Recommendation (SoR) for diagnostic criteria for AOM in Europe and the USA 
 

Guideline Diagnostic criteria 
included?  

National SoR  

 

Finland Yes A 

Italy Yes A 

Poland Yes A 

Portugal  Yes I 

USA Yes Recommendation 

Belgium Yes No grade 

Czech Republic Yes No grade  
Denmark Yes No grade 

France Yes No grade 

Germany Yes No grade 

Ireland No No grade 

Luxembourg Yes No grade 

Netherlands Yes No grade 

Norway Yes No grade 

Spain Yes No grade  

X SOR that does 
not match 
Oxford CEBM   

1/2 DS -  B/ C/ D  B/ C/ D - -   
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Sweden Yes No grade 

Switzerland No No grade 

United Kingdom Yes No grade  

WHO Yes No grade 
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7)   Examination tools as recommended by European, American and WHO guidelines 
 

Country Otoscope Pneumatic 
otoscope 

Tympanometry Other National Level 
of evidence/ 
strength of 

recommendati
on 

OCEBM  level 
of 

evidence/stre
ngth of 

recommendat
ion 

Czech Republic  +    - - 

Denmark  
  

+ 
 

+ +  - - 

Finland + + +  -/B -/B 

France +    - - 

Germany + + +  - - 

Ireland  +    - - 

Italy + +  + Mirror II/ B 
II/ A 

1b/ X 
Ib/ A  

Luxembourg + +  Mirror 
Ear, 

Endoscope, 
Operating 

microscope 

- - 
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Netherlands +    - - 

Norway + +   - - 

Poland + + +  A/ II A/ 2a-2c 

Portugal +    - - 

Spain + +   - - 

Sweden + + +  - - 

SIGN + +  +  2+/ - 2b-3b/ - 

AAP + + +  B/ 
Recommendatio

n 

2a-3a/B-C 

WHO +    - - 

No examination tools  specified in Belgian and Swiss  guidelines 
 
 
 
 
8)   What investigations are advised in European, American, and WHO guidelines for AOM management in children   
 
Country Investigation Circumstances National LOE / 

SOR  
Oxford LOE /SOR 
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Czech Republic • Culture via 
tympanocentesis or 
swab 

• CRP 

• Children <2 years of age  - - 

Finland • Culture • Complications of AOM 
• Underlying immunodeficiency 

or significant co-morbidity 
• Unwell patient requiring 

hospitalization 
• To relieve extreme pain  

- - 

France • Culture via 
tympanocentesis  

• Treatment failure  
 

- - 

Germany • Blood tests (FBC, CRP, 
Acute phase protein i.e. 
interleukin 6/BSG) 

• Culture via 
tympanocentesis  

• Ultrasound or xray  

• Complications  
• Recurrent AOM  

- - 

Italy • Blood tests (CRP, ESR, 
WCC) 

• Culture via 
tympanocentesis  

• Nasopharyngeal 
aspirate (only 
quantitatively) 

• CT scan 

For blood tests:  
• For follow up  
 
For tympanocetesis:  
• Complications 
• Immunocompromised 
• Neonate 
• Spontaneous otorrhea 
• Sepsis 
• Treatment failure 
• Research purposes 

Typanocentesis: V/ B  
NPA: IV/B 
CT scan: IV/A  
 
 

Tympanocentesis: 4 
/ X 
NPA: 3a-3b/X 
CT scan: 3a-3b/ A 
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Luxembourg 
 

• Culture via 
Tympanocentesis 

• Aged  <3 months  
• Severe pain and convex ear 

on otoscopy  
• Treatment failure 

- - 

Norway • Culture  via 
tympanocentesis or 
swab of otorrhoea  

• Treatment failure - - 

Spain • Blood tests (FBC, CRP, 
blood culture) 

• Culture (Via 
tympanocentesis or  
swab of otorrhea )  

• Lumbar puncture 
• Skull/Temporal bone CT  

• Complications 
• Recurrent AOM 
• Spontaneous otorrhea 
• Treatment failure  
 
 
 

- - 

Sweden  • Culture via 
tympanocentesis 

• Nasopharyngeal swab  

• Treatment failure - - 

AAP • Culture via 
tympanocentesis   

• Nasopharyngeal 
aspirate 

• Treatment failure   - - 

No Investigations advised: Belgium,  Denmark, Ireland, Netherlands, Poland, Portugal, Switzerland, UK SIGN, WHO  
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9)  Indications for consideration of immediate antibiotic treatment  
Guideline  Age < 6 

months 
 

Age < 12 
months   

Age <24 
months * 

Co-
morbidities  

Recurrent 
AOM 

Carer input 
† 

Family 
history  

Bilateral 
AOM aged 

<24 
months‡ 

Severe 
symptoms § 

TM 
perforation/
Otorrhoea  

National 
SoR 

Italy        + + + A 

Spain   +  +  + + + + A - 

Denmark +        + + + A √ 

France   +      +  A  B 

Portugal  +     +   + + + Ia  IIa 

AAP      +   + +  SR R 

Norway  +      +   B 

Poland  +    +  +   + + + Grade B 

Belgium +    +    + + + − 

Finland   +     +  + − 

Germany   + + +   + + + − 

Ireland          + − 

Luxembourg   +     + +  − 

Netherlands +    +    + + +  − 

Sweden   +  +    + + + − 

Switzerland   + +     + + +  − 
 
*Sweden: also children aged >12 years  
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† Poland: based on carer input if <24 months of age  
‡ Belgium, Finland and Sweden: bilateral at any age; Luxembourg: after consultation with parents 
§ Symptoms include fever, otalgia, pain, vomiting and diarrhoea . Switzerland: only if <24 months old  
NB: Finland- while treatment with antibiotics is the rule, Finland does give the option to watch and wait. In those children, it suggests immediate antibiotics if some criteria are met. UK SIGN- no indications outlined 
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10)   What antibiotic treatment is recommended?   
 

Guideline  First line* Duration of first line 
therapy 

Second 
line/Treatment 
failure  

Third line/ Allergy to first 
line  

National LOE 
/ SOR  

Oxford LOE 
/SOR 

Belgium  PO amoxicillin 
75mg-100/kg/day  
in 3 divided doses    
 
 

7 days   
Treatment failure : 
 
cefuroxime axetil 30-
50 mg / kg in 3 doses 
 
amoxicillin-clavulanic 
acid 50 / 37.5 mg / kg 
in 3 doses 

 
In case of Allergy to 
cephalosporins , either:   
Co-trimoxazole 
(Trimethoprim 8 mg/kg/day 
and Sulfumethoxazole 40 
mg/kg/day) in 3 divided 
doses  
 
 
Levofloxacin 10 mg/ kg/day 
in 2 divided doses  

For treatment 
choice: Expert 
Opinion/Weak 
recommendati
on  
 
 
Duration: 
GRADE A - B, 
low 
recommendati
on) 

For treatment 
choice: 5 /X 
 
 
 
 
 
For duration: 
1a-1b/ X 

Czech Republic PO amoxicillin 75-
90mg/kg/day in 3 
divided doses  

7-10 days  Discusses targeted 
therapy to specific 
bacterial agents, but 
no empiric antibiotic 
for treatment failure  

Allergy to beta lactams: co-
trimoxazole  

None None  

Denmark  
PO Penicillin V 
60mg/kg/day in 3 
divided doses  

7 days  Treatment failure  
 
<2 years of age: 
Amoxicillin-clavulanic 
acid 
10/2.5mg/kg/dose 8 
hourly for 7 days  
 

Penicillin allergy:  
clarithromycin 
7.5mg.kg/dose x2 for 7 
days  
 

Level 1a-1c 
and 5 / Grade  
A and √ 
 
 
For duration: 
No LOE/SOR  

Level 1a-1c 
and 5  

Page 50 of 66

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

2-12 years of age: 
amoxicillin – 
clavulanic acid 1-
/2.5mg/kg/dose 8 
hourly for 7 days 
 
 

Finland  PO Amoxicillin 
40mg/kg/day 8-12 
hourly 

OR 
PO amoxicillin-
clavulanic acid 
40/5.7mg/kg/day in 
2-3 divided doses  
 
 

5 -7 days  If vomiting: IM 
Ceftriaxone (one 
dose)   

Penicillin allergy:  
cefaclor, cefuroximexetil, 
sulfa trimethoprim, 
azithromycin or 
clarithromycin 
 

First line: C / C 
 
(None for 
treatment 
duration)  
 
 

1b, 2b-2c, and 
3b-4  

France PO amoxicillin 80-
90mg/kg/day in 2-3 
divided doses   
 
 

5 day duration if >2 
years of age, 8-10 
days if <2 years of 
age 

Treatment failure:  
PO 
Amoxicillin/clavulanic 
acid 80mg/kg/day) 
AND PO amoxicillin  
70mg/kg/day)  
 

OR 
 

 IM/IV ceftriaxone 
50mg/kg daily for 3 
days 
 
 
 
PO 
Amoxicillin/clavulanic 
acid = otitis 
conjunctivitis 
syndrome   

Allergy to beta lactams    
erythromycin-sulfafuraole 
or cotrimoxazole 
 
Allergy to penicillins 
without allergy to 
cephalosporins: 
cefpodoxime  

Only duration 
has LOE:  
 
Level 1 and 
Professional 
Agreement/ 
Grade A  
 
Duration for 
child <2 years 
of age is Level 
1/ Grade A 
>2 years of 
age is 
professional 
agreement  
(No LOE) 
 
3rd line 
treatment: 
Professional 

Level 1a  
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agreement  
(No LOE)  

Germany PO Amoxicillin 
50mg/kg/day in 2-3 
divided doses  
 
 
If from country with 
high rates of 
penicillin 
resistance: PO 
amoxicillin 80-
90mg/kg/day  

7 days Treatment failure:  
PO amoxicillin 80-
90mg/kg/day 
 
Second choice: PO 
cephalosporin 
including cefuroxime 
axetil (20-
30mg/kg/day for 5 
days),  

Allergy to 
penicillins/cephalosporins: 
macrolide ie erythromycin 
7 days  

None None  

Ireland Amoxicillin 
(no duration, no 
route, no 
frequency)  

None  None None None None 

Italy  Mild symptoms and 
no otorrhea nor risk 
factors†  :  
PO Amoxicillin 
50mg/kg/day in 2-3 
divided doses  
 
Severe symptoms, 
otorrhea, or risk 
factors for bacterial 
resistance  
Amoxicillin-
clavulanic acid 80-
90mg/kg/day in 2-3 
divided doses  
  
  

Duration:  
 
10 days <2 years of 
age  
5 days >2 years of 
age 

Treatment failure:  
If they were treated 
with amoxicillin or 
cefaclor: amoxicillin 
plus clavulanic acid or 
cefpodoxime proxetil 
or cefuroxime axetil.  

If they were being 
treated with a broad-
spectrum antibiotic: 
intramuscular or 
intravenous 
ceftriaxone 50mg/kg 
once daily  

 

Duration:  

Penicillin allergy: macrolide  
 

First line (for 
both) : Level I/ 
Grade A 
 
Treatment 
failure:  Level 
II/ Grade B 
 
Duration Level 
I/ Grade B  
 
Allergy:  
VI/D  

First line: 
Level1a- 1b/ A 
 
Treatment 
failure:  Level 
1b/ X 
 
Duration: 
Level 1a-1b /X 
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10 days <2 years of 
age or spontaneous 
otorrhea  
5 days >2 years of 
age 
3 days for ceftriaxone  
 

 
Luxembourg Amoxycillin 80-

90mg /kg/day in 3 
divided doses  

 

Alternatively if ‘very 
severe cases’   

Amoxicillin-
clavulanic acid 80-
90mg/kg/day in 3 
divided doses  

 

<6 years of age 10 
days treatment  

>6 years 5-7 days 
treatment 

 

Treatment failure:  

Amoxycillin/ 
clavulanate  

Otherwise  

cefuroxime axetil no 
dose, no frequency) or  

ceftriaxone 
50mg/kg/day for 3 
days  

or  

azithromycin or 
clarithromycin or 
clindamycin  

If vomiting: Ceftriaxone 50 
mg / kg  once daily for 3 
days 
 
 
Penicillin allergy:  
Cefuroxime 30mg/kg in two 
divided doses  
 
Allergy to penicillin + 
cephalosporin:  
Azithromycin 10mg/kg/day 
for 6 days or clarithromycin 
15mg/kg/day in two divided 
doses  
 
Otherwise:  
sulfamethoxazole-
trimethoprim 6019ng.kg of 
trimethoprim per day or 
clindamycin 30-40mg/kg in 
three divided doses  

Not applicable  None  
Not applicable  

Netherlands Amoxicillin 
40mg/kg/day in 3 
divided doses  

7 days  Second line and also 
treatment failure:  
 
Amoxicillin-clavulanic 
acid 40/10mg/kg/day 
in 3 divided doses  for 
7 days  

Penicillin allergy:  
cotrimoxazole 36mg/kg/day 
in two divided doses; 5-7 
days 

Not applicable   Not applicable  
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Norway PO 
phenoxymethylpeni
cillin 24-
60mg/kg/day in 3-4 
divided doses per 
day 
 
 
In case of 
frequent/recurent 
cases:  
Amoxicillin 21- 
42mg/kg/day in 
three divided doses  
 
 

5 days   Treatment failure:  
 
trimetroprim 
sulfamethoxazole (for 
children) 
  

Allergy:  
<25kg:  
Erythromycin oral solution 
(ethyl succinate) 
40mg/kg/day in two divided 
doses for 5 days  
 
 
or  
Clarithromycin (children 
over 6 months) 15 
mg/kg/day in two divided 
doses for 5 days  
 
 
25-35kg:  
Erythromycin enteric 
capsules 500mg/kg/day in 
two divided doses for  5 
days  
or  
Clarithromycin 14 
mg/kg/day in two divided 
doses for 5 days 
  

None  None  

Poland PO amoxicillin 
<40kg: 75-
90mg/kg/day in 2 
divided doses  
 
>40kg 3000-
4000mg per day in 
2 divided doses   
 
 

If <2 years of age, 10 
days duration  
 
If  >2 years of age, 5 
days duration  

Treatment failure:  
Amoxicillin/clavulanic 
acid  
<40kg: 70-
90mg/kg/day in two 
divided doses  
 
>40kg: 3000mg-
4000mg per day in 2 
divided doses  
 
 
IVceftriaxone  

Allergy to amoxicillin:  
PO Cefuroxime axetil  
>40kg 1000mg/day in 2 
divided doses for 5 days  
<40kg 30mg/kg/day in two 
divided doses for 5 days 
unless if <2 yoa then for 10 
days  
 
Allergy to amoxicillin and 
severe infection:  
Ceftriaxone  
>40kg- 1-2g IV/IM per day 
once daily for 3 days  

First line: 
Level II /Grade 
A  
 
First line 
duration: Level 
II /Grade B  
 
 
Treatment 
failure:  
Level II-III/ 
Grade A-B  
 

First line 
antibiotic: 
Level 2a and 
3a  
 
First line 
duration: 
Level 2a and 
3a  
 
Treatment 
failure: Level 
2a, 3a, 4, and 
5  
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 <40kg 50mg/kg/day 
once daily for 3 days 
 
>40kg 1-2g/day once 
daily for 3 days 
 
 

<40kg- 50mg/kg IV/IM per 
day once daily for 3 days  
 
Allergy to beta lactams:  
Clarithromycin  
<40kg 15-20mg/kg/day in 
two divided doses;  
>40kg 500-1000mg/day in 
two divided doses  

Allergy 
treatment:  
Level I-II/ 
Grade A-B 
 
 

 
Allergy 
treatment:  
1a, 2a, 3a   

Portugal  Amoxicillin 80-
90mg/day in 2 
divided doses  

5 days routine or <2 
years of age  
7 days if <2 years, 
recurrent, failure of 
initial treatment  
10 days if recurrent 
AOM 

Treatment failure:  

PO/IV Amoxicillin  and 
clavulanic acid 80-
90mg/kg/day in 2 
divided doses or  

PO Cefuroxime-axetil 
30mg/kg/day in 2 
divided doses  or IV 
80-100mg/kg/day in 3 
dividied doses  
7 days if <2 years 
 
OR 
 
IM/IV Ceftriaxone  
50mg/kg/day once 
daily  
 

Penicillin allergy:  
Clarithromycin 
50mg/kg/day in 2 divided 
doses or  
 
Erythromycin 50mg/kg/day 
in 3-4 divided doses per 
day or  
 
Azithromycin 10mg/kg/day 
once a day  
 

First line: 
Level A/ Grade 
1  
 
Treatment 
failure:  Level 
B/ Grade  IIa  
 
Duration:  
7 days- Level 
A / Grade IIa  
 
5 days- Level 
A/ Grade 1 
 
10 days no 
evidence   
 
Allergic 
treatment: 
Level C/Grade 
I 

First line: level 
1a, 2a, or 3a  
 
Treatment 
failure:  Level 
1b, 2b, or 3b   
 
Duration:  
7 days- level 
1a, 2a, or 3a 
 
5 days- level 
1a, 2a, or 3a 
 
10 days no 
evidence   
 
Allergic 
treatment 
Level 4-5 s 
 

Spain PO Amoxicillin 80-
90mg/kg/day in 3 
divided doses  
 
If <6 months, 
severe symptoms, 
family history of 

Routine: 5 days 
 
Otherwise: 10 days   

Treatment failure:  
 
Amoxicillin-clavulanic 
acid 80-90mg/kg/day 
in 3 divided doses for 
7-10 days  or IM/IV  

Penicillin allergy:  
Cefuroxime axetil 
30mg/kg/day in 2 divided 
doses  
 
If anaphylaxis to penicillin:  

First line: 
Level II/ Grade 
B 
 
For children 
requiring 
amoxicillin-

First line: 2a 
 
For children 
requiring 
amoxicillin-
clavulanic acid 
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ENT complications, 
previous 
therapeutic failure   
Amoxicillin/clavulan
ic acid 80-
90mg/kg/day in 3 
divided doses for 7-
10 days  
 
 
If <2 months of 
age:  
IV cefotaxime or 
PO/ IV amoxicillin- 
clavulanic acid. For 
PO only if no fever 
or no symptoms. 
No LOE 

Ceftriaxone 
50mg/kg/day for 3 
days  
  

Clarithromycin 
15mg/kg/day in 2 divided 
doses for 7 days or 
azithromycin 10mg/kg once 
daily on first day, then 
5mg/kg once daily for 4 
additional days.  
Can also give  
Levofloxacin  
6 months-5 yoa: 10mg/kg 
every twelve hours  
 
>5 yoa give 10mg/kg every 
24 hours  

clavulanic acid 
as first line: 
Level II/ Grade 
B  (No 
evidence for 
<2 months of 
age)  
 
 
Treatment 
failure:  
Level III/Grade 
C; for 
ceftriaxone 
Level I/Grade 
A  
 
Allergic to 
penicillin/ceph
alosporin: 
Level III/Grade 
C  
 
 

as first line: 
Level 2a-3a 
 
Treatment 
failure: Level 
4-5 ; 
Ceftraixone as 
used in 
treatment 
failure: Level 
1a 
 
Allergy to 
penicillin/ceph
alosporin:  
Level 4-5  
 
 

Sweden PO Penicillin V 75 
mg / kg/day in 3 
divided doses  

If recurrent: (new 
acute otitis media 
within a month with 
symptom-free 
intervals): Penicillin 
V 75mg / kg/day in 
3 divided doses or 

Amoxicillin 60 mg / 
kg/day in 3 divided 

Routine: 5 days  

 

Recurrent: 10 days  

Treatment failure:  

Amoxycillin 
60mg/kg/day in 3 
divided doses for ten 
days. 

 

Penicillin allergy:  
Erythromycin 40mg/kg/day 
in 4 divided doses  or 
40mg/kg/day in 2 divided 
doses  

Not applicable Not applicable  
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doses   

Switzerland Amoxicillin 
50mg/kg/day in 2 
divided doses 
 
If risk factors or 
from country with 
high rates of 
penicillin 
resistance: 
Amoxicillin 
80mg/kg/day in 2 
divided doses  

Routine: 5 days 
 
<2 years of age, 
previous otitis media, 
perforated tympanic 
membrane or from 
country with high rates 
of penicillin resistance 
: 10 days  
 

‡Amoxicillin/clavulanic 
acid  80mg/kg/day in 
two divided doses for 
10 days  ‡ or  
 
Ceftriaxone 50mg/kg 
daily for 1-3 days  

None  Not applicable Not applicable  

UK SIGN  (refers to 
BNF for Children)  

Amoxicillin  
 
Child 1-11 months 
of age: 125mg 
three times a day 
for 5-7 days  
 
Child 1-4 years: 
250mg three times 
a day for 5-7 days  
 
(NB: dosage can be 
both low and high 
dose amoxicillin 
dependently on kg; 
for example If 1 yoa 
and weight <50th 
centile, will be 
given high dose; if 
2 yoa and weight at 
50th centile, would 
be given low dose.  
 
 

5-7  days  Treatment failure:  
Amoxicillin-clavulanic 
acid 
 
(dose dependent on 
suspension available)  
 

 
Penicillin allergy:  
Clarithromycin or 
erythromycin ; dosage 
dependent on age 
 

None None 
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USA Amoxicillin (80–90 
mg/ kg/ day in 2 
divided doses  

OR 

If amoxicillin past 
30 days, concurrent 
purulent 
conjunctivitis (otitis 
conjunctivitis 
syndrome), or 
history of AOM non 
responsive to 
amoxicillin:  
 
Amoxicillin-
clavulanic acid (90 
mg/kg/ day 
amoxicillin dosage 
in 2 divided doses  
 
 

<2 years of age: 10 
days 

2-5 years of age:7 
days  

>6 years of age 5-7 
days 

Treatment failure:  

Amoxicillin-clavulanic 
acid 90mg/kg/day 12 
hourly  

<2 years of age: 10 
day course 

2-5 years of age 7 day 
course 

>6 years of age 5-7 
days 
 
OR  

IM/IV Ceftriaxone 
50mg daily 3 days  

 

Penicillin allergy:  

Cefdinir 14mg/kg per day 
in 1-2 divided doses or 
cefuroxime 30mg/kg per 
day in 2 divided doses or 
cefpodoxime 10mg/kg per 
day in 2 divided doses or 
ceftriaxone 50mg IM or IV 
per day for 1-3 days  

 

 

 

First line :  B, 
recommendati
on; first line 
amoxil-clav: C, 
recommendati
on 
 
Treatment 
failure: B, 
recommendati
on  

First line: 2a 
or 3a 
 
First line 
amoxi clav: 
2a, 3a, 4 
 
 
 
Treatment 
failure: 2a, 3a 
  

WHO  PO amoxicillin 
80mg/kg/day in 2 
divided doses 
 
If consider 
pathogen sensitive, 
give co-
trimaxazole, dose: 
(trimethoprim 
component 
8mg/kg/day 12 
hourly for 5 days ) 

7-10 days   Repeat antibiotics  for 
another 5 days  

None Low quality 
evidence/ 
Strong 
recommendati
on  

Level 4  

 
NB Amoxicillin-clavulanic acid dose always given in terms of amoxicillin component dosage.  
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* Routinely to treat with low-dose amoxicillin, but for high dose amoxicillin in the following situations: Switzerland: If from area of high penicillin resistance, age 
<6 months, severe symptoms.  UK: “If necessary.” Germany: area of high penicillin resistance  
† Italy risk factors: risk factors for bacterial resistance: age <3 years, day-care attendance, older siblings, recent antibiotic therapy (<1 month), no PCV-7. ‡ 
Switzerland: If <6 months, severe symptoms, family history of ENT complications, previous therapeutic failure, recent administration of amoxicillin, concurrent 
purulent conjunctivitis or otorrhoea , region of high penicillin resistance or risk factors for antibiotic resistant for PO amoxicillin-clavulanic acid as first line.  

 
 
11)  AGREE scores by country (%) 
 

Guideline Domain 
1 

Domain 
2 

Domain 
3 

Domain 
4 

Domain 
5 

Domain 
6 

Mean 
National 

Score 
Belgium 100 56 64 81 10 29 57 
Czech Republic 36 25 4 21 0 0 14 
Denmark 97 64 83 100 56 54 76 
Finland  92 50 59 97 40 42 63 
France 64 0 3 83 4 0 26 
Germany 83 61 43 92 35 96 68 
Ireland 11 3 1 56 2 0 12 
Italy  100 83 63 97 40 46 72 
Luxembourg 58 6 6 58 4 0 22 
Netherlands 69 81 74 92 25 83 71 
Norway  53 50 14 86 13 0 36 
Poland 67 42 27 92 21 13 44 
Portugal 44 33 18 64 33 8 33 
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Spain  44 28 22 83 15 29 37 
Sweden 64 25 9 83 31 58 45 
Switzerland 8 0 0 56 0 0 11 
UK SIGN 92 92 82 92 58 29 74 
European mean  64 41 34 78 23 29 29 
 
AAP  97 67 88 89 35 54 72 
WHO  94 58 80 92 60 83 78 

 
 
 
12)  AGREE scores by marker  
 

a) HS AGREE scores  
 

 Domain 1 Domain 2 Domain 3 Domain 4 Domain 5 Domain 6 

Criteria 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

Belgium 7 7 7 4 3 4 7 7 7 6 5 7 1 1 6 7 5 1 4 1 1 2 3 
Czech 
Republic 7 1 1 6 1 1 1 1 1 1 1 1 3 1 7 4 7 1 1 1 1 1 1 
Denmark 6 7 7 5 1 6 7 6 7 5 7 6 7 5 7 7 7 3 7 5 7 5 7 
Finland  7 6 6 6 1 6 7 5 7 6 6 5 5 5 6 7 7 7 6 6 4 5 7 
France 3 3 5 1 1 1 1 1 1 1 3 1 1 1 5 5 5 2 2 1 1 1 1 
Germany 6 5 5 5 1 7 1 5 6 2 6 5 1 7 7 6 6 6 4 5 4 7 7 
Ireland 1 1 1 1 1 1 1 1 1 1 2 1 1 1 5 4 6 1 1 1 2 1 1 
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Italy  7 7 7 7 7 7 7 6 5 6 6 6 6 4 6 7 7 6 5 5 3 5 6 
Luxembourg 2 2 7 1 1 1 1 1 1 1 1 1 1 1 5 4 4 3 1 1 1 1 1 
Netherlands 3 2 7 6 6 6 7 7 7 5 7 5 7 1 7 6 7 6 4 5 1 7 7 
Norway 7 1 4 5 1 7 1 1 1 1 1 4 3 3 6 7 7 3 3 1 2 1 1 
Poland 5 4 2 3 1 7 4 1 5 1 6 4 1 1 6 6 7 5 4 4 1 1 1 
Portugal 2 1 7 1 1 4 1 1 2 1 2 3 1 4 4 3 3 3 5 2 6 1 3 
Spain  4 2 2 5 2 1 1 2 3 1 4 7 1 1 6 6 5 5 2 3 1 1 5 
Sweden 6 5 7 6 1 1 1 1 5 1 5 1 1 1 5 7 7 7 5 4 1 5 7 
Switzerland 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5 3 6 1 1 1 1 1 1 
UK SIGN 6 5 7 6 1 7 7 6 6 7 7 6 7 5 6 6 6 7 5 5 7 3 3 
AAP  7 7 7 7 1 7 6 7 6 7 6 7 6 5 5 6 7 5 6 6 2 1 7 
WHO  7 7 5 5 1 7 7 5 7 5 6 5 7 6 6 5 7 6 7 7 2 6 7 

 
 

b) JED AGREE Scores  
 

 Domain 1 Domain 2 Domain 3 Domain 4 Domain 5 
Domain 

6 
Criteria 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
Belgium 7 7 7 6 4 5 7 7 7 4 4 5 1 1 6 7 4 1 1 1 3 3 3 
Czech 
Republic  5 1 4 5 1 1 1 1 1 1 1 2 2 1 4 7 7 1 1 1 1 1 1 

Denmark  7 7 7 7 3 7 7 7 6 1 7 6 5 6 7 7 7 1 6 1 5 1 4 
Finland  7 6 7 6 1 4 5 1 5 1 1 7 1 6 7 7 7 1 1 1 1 1 1 
France 7 4 7 1 1 1 1 1 1 1 2 1 1 1 7 7 7 1 1 1 1 1 1 
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Germany 6 7 7 6 2 7 1 1 1 6 5 1 2 7 6 7 7 1 2 2 1 6 7 
Ireland 3 2 2 1 1 2 1 1 1 1 1 1 1 1 2 2 7 1 1 1 1 1 1 
Italy  7 7 7 7 1 7 4 2 4 1 4 6 3 6 7 7 7 1 4 2 1 1 3 
Luxembour
g 5 4 7 3 1 1 1 1 1 1 5 3 1 1 6 7 5 1 1 1 1 1 1 
Netherland
s 6 7 6 6 4 7 7 7 7 4 6 5 4 1 6 7 6 1 1 1 1 5 5 

Norway 6 2 5 5 1 5 1 1 1 1 1 2 2 5 5 7 5 1 3 1 1 1 1 
Poland 7 5 7 3 1 6 2 1 1 1 5 7 1 1 6 7 7 1 1 1 1 4 1 
Portugal 4 1 7 5 1 6 1 1 1 1 2 5 1 6 5 7 7 1 1 1 5 1 1 
Spain  5 4 5 6 1 1 1 1 1 1 5 6 1 1 7 7 5 1 1 1 1 1 4 
Sweden 4 3 4 5 1 1 1 1 1 2 1 1 1 1 3 7 7 3 1 1 1 1 5 
Switzerland 2 3 1 1 1 1 1 1 1 1 1 1 1 1 2 5 5 1 1 1 1 1 1 
UK SIGN 7 7 7 7 4 7 4 3 7 6 7 6 5 6 7 7 7 2 3 1 6 1 4 
AAP  6 7 7 7 1 7 5 6 7 7 7 7 6 5 6 7 7 7 1 2 1 3 6 
WHO  7 7 7 6 1 7 4 1 7 7 7 7 6 6 7 7 7 5 4 4 2 4 7 
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PRISMA 2009 Checklist

Section/topic # Checklist item Reported 
on page # 

TITLE 
Title 1 Identify the report as a systematic review, meta-analysis, or both. 1, 2, 3
ABSTRACT 
Structured summary 2 Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, 

participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and 
implications of key findings; systematic review registration number. 

2

INTRODUCTION 
Rationale 3 Describe the rationale for the review in the context of what is already known. 4
Objectives 4 Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, 

outcomes, and study design (PICOS). 
N/A

METHODS 
Protocol and registration 5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 

registration information including registration number. 
No 
protocol 

Eligibility criteria 6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, 
language, publication status) used as criteria for eligibility, giving rationale. 

4-5

Information sources 7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify 
additional studies) in the search and date last searched. 

4-5 

Search 8 Present full electronic search strategy for at least one database, including any limits used, such that it could be 
repeated. 

5, 
Appendix 
1

Study selection 9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, 
included in the meta-analysis). 

5

Data collection process 10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes 
for obtaining and confirming data from investigators. 

5

Data items 11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 
simplifications made. 

N/A

Risk of bias in individual 
studies 

12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this was 
done at the study or outcome level), and how this information is to be used in any data synthesis. 

N/A

Summary measures 13 State the principal summary measures (e.g., risk ratio, difference in means). N/A
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PRISMA 2009 Checklist

Synthesis of results 14 Describe the methods of handling data and combining results of studies, if done, including measures of consistency 
(e.g., I2) for each meta-analysis. 

6

Page 1 of 2 

Section/topic # Checklist item Reported 
on page # 

Risk of bias across studies 15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective 
reporting within studies). 

N/A

Additional analyses 16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating 
which were pre-specified. 

6

RESULTS 
Study selection 17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at 

each stage, ideally with a flow diagram. 
Figure 2 

Study characteristics 18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and 
provide the citations. 

7

Risk of bias within studies 19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). N/A
Results of individual studies 20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each 

intervention group (b) effect estimates and confidence intervals, ideally with a forest plot. 
N/A

Synthesis of results 21 Present results of each meta-analysis done, including confidence intervals and measures of consistency. Page 6-
10

Risk of bias across studies 22 Present results of any assessment of risk of bias across studies (see Item 15). N/A
Additional analysis 23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]). N/A

DISCUSSION 
Summary of evidence 24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to 

key groups (e.g., healthcare providers, users, and policy makers). 
12

Limitations 25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 
identified research, reporting bias). 

12

Conclusions 26 Provide a general interpretation of the results in the context of other evidence, and implications for future research. 13-14

FUNDING 
Funding 27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the 

systematic review. 
15

From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097. 
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doi:10.1371/journal.pmed1000097 
For more information, visit: www.prisma-statement.org. 
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50 ABSTRACT 
51

52 Objectives: 
53 To appraise European guidelines for acute otitis media (AOM) in children, including  

54 methodological quality, level of evidence and strength of recommendations (SoR), and 

55 consideration of antibiotic stewardship.

56

57 Design: 
58 Systematic review of the literature

59

60 Data sources:  
61 Three-pronged search of 1) Databases: Medline, Embase, Cochrane library, 

62 Guidelines International Network, and Trip Medical Database; 2) websites of 

63 European national paediatric associations and 3) contact of European experts. Data 

64 was collected between January 2017-February 2018.

65

66 Eligibility criteria:
67 National guidelines of European countries for the clinical management of AOM in 

68 children aged <16 years. 

69

70 Data extraction and synthesis:
71 Data was extracted using tables constructed by the research team. 
72 Guidelines were graded using AGREE II criteria. Level of Evidence (LoE) and Strength 

73 of Recommendations (SoR) were compared. Guidelines were assessed for principles 

74 of antibiotic stewardship. 

75

76 Results:
77 AOM guidelines were obtained from 17 of the 32 EU/EFTA countries. The mean 

78 AGREE II score was ≤41% across most domains. Diagnosis of AOM was based upon 

79 similar signs and symptoms. The most common indication for antibiotics was tympanic 

80 membrane perforation/otorrhoea (14/15,93%). The majority (15/17;88%) 

81 recommended a watchful waiting approach to antibiotics. Amoxicillin was the most 

82 common first-line antibiotic (14/17;82%). Recommended treatment duration varied 

83 from five to ten days. Seven countries advocated high dose (75-90mg/kg/day) and five 
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84 low dose (30-60mg/kg/day) amoxicillin. Less than 60% of guidelines used a national 

85 or international scale system to rate level of evidence to support recommendations. 

86 Under half of the guidelines (7/17; 41%) referred to country-specific microbiological 

87 and antibiotic resistance data. 

88

89 Conclusions:
90 Guidelines for managing AOM were similar across European countries. Guideline 

91 quality was mostly weak, and often did not refer to country-specific antibiotic 

92 resistance patterns. Co-ordinating efforts to produce a core guideline which can then 

93 be adapted by each country may help improve overall quality and contribute to tackling 

94 antibiotic resistance. 

95

96 Strengths and limitations of this study:

97  Strengths: The methodology includes the use of a comprehensive three-

98 pronged search strategy with no language restrictions to identify guidelines 

99 from across Europe, the use of a standardized and internationally recognised 

100 guideline appraisal tool (AGREE II), the assessment of Leveles of Evidence 

101 and Strength of Recommendations, and the assessment of whether antibiotic 

102 stewardship, a key measure to reduce antimicrobial resistance (AMR), was 

103 considered. 

104  Limitations: The review focused only on AOM without complications; guidelines 

105 for complex otitis media requiring specialist (Ear Nose Throat) input were not 

106 included. Another limitation is the consideration of whether guidelines 

107 developers used country-specific AMR patterns to assess if the 

108 recommendations of antibiotics were based on AMR data. However, there is 

109 often wide heterogeneity in terms of AMR patterns within each country.
110
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112 INTRODUCTION
113 Acute otitis media (AOM) is one of the commonest infections of childhood;1,2 

114 approximately 60% of children have had at least one episode by four years of age.3 It 

115 is also one of the most frequently cited reasons for antibiotic prescription in children 

116 less than 3 years of age,4,5  accounting for 14% of all antibiotic prescriptions in 

117 children in the UK.6 While both bacterial and/or viral pathogens can cause AOM,7,8 it 

118 is usually considered to be a bacterial complication of a viral upper respiratory tract 

119 infection.9

120 The rationale for antibiotic prescription includes symptom control,10 and the prevention 

121 of rare but serious complications, including mastoiditis and meningitis.11 However, 

122 studies show that up to 80% of cases resolve spontaneously without antibiotics12,13 

123 and antibiotics are associated with the risk of side effects including vomiting, 

124 diarrhoea, and rash.13,14 In addition, the inappropriate use of antibiotics has been 

125 identified as one of the key drivers of antibiotic resistance, a global health priority.15-17 

126 Emerging research has also demonstrated that longer antibiotic courses can lead to 

127 higher risks of resistance. Thus, providing clear guidance on appropriate antibiotic use 

128 in terms of the indications, choice and duration is considered important to help 

129 reducing antibiotic resistance.18 

130 To promote antibiotic stewardship, the World Health Organization (WHO) 

131 recommends the development of treatment guidelines and the monitoring of local 

132 antibiotic resistance to inform the choice of antibiotics.19 National guidelines for the 

133 first-line management of AOM may play a vital role in antibiotic stewardship.20 To our 

134 knowledge there has not been a systematic review of the quality and content of 

135 national guidelines for the management of AOM. The aim of this systematic review 

136 was to describe European guidelines for AOM in children, to assess their 

137 methodological quality, to describe their evidence-based strength of 

138 recommendations, and to assess whether they incorporate consideration of antibiotic 

139 stewardship.

140 METHODOLOGY
141 To ensure a comprehensive review of nationally endorsed guidelines, we used a three-

142 pronged approach that included (1) a systematic database search; (2) a website 

143 search of European national societies; and (3) expert consultation. 
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144 Firstly, a systematic search of databases was carried out using Medline, Embase, 

145 Cochrane library, Guidelines International Network (G-I-N), and Trip Medical 

146 Database from April 2017 to February 2018. Search terms were a combination of two 

147 elements 1) Synonyms for “acute otitis media” AND 2) Synonyms for guidelines. 

148 Guidelines were included if they met the following eligibility criteria: 1) were pertaining 

149 to the management of simple AOM, excluding the management of chronic or complex 

150 otitis media cases requiring specialist (Ear Nose Threat specialist) input; 2) they were 

151 national guidelines or endorsed by the national medical society from a European Union 

152 (EU) or European Free Trade Area (EFTA) country; and 3) published from the year 

153 2000 to present. The American Association of Paediatrics (AAP)21 and the WHO22 

154 guidelines were also included for comparison as they are widely recognised and 

155 utilised internationally. The search included all European languages. An initial review 

156 of titles and abstracts was performed by one reviewer (HGS). Additionally, the 

157 bibliographies of all guidelines were examined to identify further relevant resources 

158 (HGS). Secondly, the websites of national paediatric associations listed by the 

159 European Paediatric Association/Union of National European Paediatric Societies and 

160 Associations (EPA/ UNEPSA) were hand searched (HGS). Finally, a network of 

161 paediatric partners across Europe were contacted (RGN, SY, JED, HGS) to verify if 

162 the identified guidelines were the most up to date and widely utilised, and in cases 

163 where we had not managed to locate any guidelines, to assist in obtaining them. The 

164 choice of search terms and final selection of full-text guidelines was performed by two 

165 reviewers (HGS, JED) (Supplementary Files 1-2). If multiple national guidelines were 

166 found, the guideline judged to be most up to date, comprehensive, and more 

167 commonly utilised in clinical practice was included after discussion between 

168 paediatrics partners and reviewers (HGS, JED). Data was extracted using tables 

169 constructed by the research team. 

170

171 Patient and Public Involvement
172 This systematic review was performed without patient involvement. 

173

174 Guideline Quality Assessment 
175 The AGREE II Instrument was used independently by two reviewers (HGS, JED) to 

176 determine the quality of each national guideline.23 This is a standardised instrument 

177 that appraises the methodological framework of guideline development. The six 
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178 domains assessed are 1) Scope and purpose 2) Stakeholder involvement 3) Rigour 

179 of development including evidence base 4) Clarity of presentation 5) Applicability and 

180 6) Editorial independence. Domains were scored on a 1-7 scale; any score that varied 

181 by >3 out of 7 was discussed and revised if this was felt to be reasonable.

182

183 Level of evidence and Strength of recommendation
184 National scales for grading levels of evidence and strength of recommendation were 

185 converted to Oxford Centre for Evidence Based Medicine (OCEBM) levels of evidence 

186 (LoE) and Strength of Recommendations (SoR) (Supplementary Files 3-4). However 

187 heterogeneity between grading systems meant a meaningful comparison was difficult. 

188 Therefore in order to compare Level of Evidence (LoE) between guidelines, we 

189 reviewed 1) whether guidelines used a national/international scale of evidence, 2) 

190 whether principles of risk versus harm were assessed, 3) whether strengths and 

191 limitations of evidence were assessed, and 4) if evidence was linked to a strength of 

192 recommendation. To allow for more meaningful comparison between guidelines, we 

193 used our scores for AGREE II items 11, 9, and 12 for the above 2) 3) and 4) 

194 respectively. We converted Strength of Recommendations (SoR)  into three 

195 categories: highest, moderate, and lowest grade, indicated by shading of results in 

196 tables (Legend of Table 1 and 2). 

197

198 Antibiotic Stewardship 
199 As we were unable to find a standard scoring system to assess if a clinical guideline 

200 includes consideration of antibiotic stewardship, we based our methodology on a study 

201 by Elias et al.24 We thus proposed six principles that demonstrate consideration of 

202 antibiotic stewardship based upon the author’s consensus opinion. The principles are 

203 the inclusion in the guideline of 1) diagnostic criteria; 2) criteria for initiation of antibiotic 

204 therapy; 3) dosage; 4) route of administration; 5) what percentage of antibiotic 

205 recommendations was based upon country-specific resistance patterns (i.e. if 2 of 3 

206 recommended antibiotics were supported by country-specific antibiotic resistance 

207 data, 67% was awarded) and 6) whether guidelines recommending amoxicillin or 

208 amoxicillin-clavulanic acid based the recommended dosage on country-specific 

209 resistance data. These two antibiotics were chosen  because in contrast to other 

210 antibiotics, a higher dosage is recommended to overcome resistant strains.25 
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211

212 RESULTS

213 Overview of existing guidelines
214 The search retrieved 7340 records (Figure 1). Of these, 19 guidelines were obtained. 

215 National guidelines were obtained from 17 of 32 European countries26-42 (53%) 

216 (Figure 2), and two non-European countries/organisations (USA and WHO).  The 

217 majority of these were from Western Europe and Scandinavia. The intended 

218 audience of the obtained guidelines was mainly general practitioners and 

219 paediatricians, although some included nurses or physician’s assistants.. Four of 

220 seventeen European guidelines clearly stated they based their findings upon other 

221 national guidelines, including those of the American Academy of Paediatrics, French 

222 Agence Française de Sécurité Sanitaire des Produits de Santé (AFSSAPS, now 

223 known as Agence Nationale de Sécurité du Médicament et des Produits de Santé or 

224 ANSM), and UK Scottish Intercollegiate Guidelines Network (SIGN). 

225

226 Diagnostic criteria 
227 Fifteen of 17 (88%) European guidelines outlined the signs and symptoms for 

228 diagnosing AOM (Supplementary File 5) with considerable similarities between the 

229 guidelines. Twelve (71%) utilised strict combinations of three diagnostic criteria: 1) 

230 Acute onset of symptoms (i.e. otalgia, fever), 2) evidence of middle ear effusion (i.e. 

231 tympanic membrane (TM) bulging of tympanic membrane or otorrhea on examination 

232 and 3) Inflammation of TM on examination. 

233

234 Otoscopy
235 Examination tools including standard otoscopy was advised by 15 (88%) European 

236 guidelines (Supplementary File 6). Pneumatic otoscopy (9/15; 60%)and 

237 tympanometry (7/15; 50%) were also recommended. 

238

239 Additional investigations
240 No guidelines advised routine laboratory or radiographic investigations 

241 (Supplementary File 7). Nine of 17 (53%) guidelines stated specific indications for 

242 carrying out investigations. Eight of these advised consideration of a culture sample 

243 of the middle ear (ME) via tympanocentesis, most commonly for treatment failure (6/9; 
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244 67%) and complications such as mastoiditis (4/9; 44%). Three guidelines (3/9; 33%) 

245 discussed imaging modalities such as a CT brain when investigating secondary 

246 mastoiditis. 

247

248 Approach to antibiotic administration
249 There were two approaches towards antibiotic administration: a watchful waiting 

250 approach and immediate antibiotic prescription (Table 1). Fifteen (88%) of the 

251 European guidelines recommended a watchful waiting approach where clinicians were 

252 encouraged to prescribe antibiotics if symptoms persisted for 1-3 days or if any clinical 

253 deterioration. Tympanic membrane perforation/otorrhea (14/15, 93%) and severity of 

254 symptoms (13/15, 87%) were the most common indication for immediate antibiotic 

255 administration (Table 2). WHO guidelines recommended all children with confirmed 

256 AOM be given antibiotics.  

257

Table 1: Strength of recommendations supporting 
immediate or  watchful waiting approach to antibiotic 
administration in European, AAP, and WHO guidelines
Treatment approach Strength of Recommendation

Immediate antibiotics for any AOM 

WHO Strong recommendation

Immediate antibiotics for any AOM can be considered

Finland A

USA Recommendation

Czech Republic No grade

Watchful waiting approach (except for indications outlined 
in Table 2) 

France A

Italy A

Spain A

Denmark √

Poland B

Portugal IIa

UK B

Belgium No grade 

Germany No grade
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258

259

260

261

262

263

264

265 Legend: Table 1-2 and Figure 3
266
267

Ireland No grade

Luxembourg No grade

Netherlands No grade

Norway No grade

Sweden No grade

Switzerland No grade 

Highest grade
Moderate grade
Lowest grade
No grade

Table 2: Indications for consideration of immediate antibiotic treatment in European 
and AAP guidelines
Guideline Age 

(months)*
Parent

al 
input 

†

Uni-
lateral 
AOM 
‡

Bilateral 
AOM 
aged <24 
months 
§

Sever
e 
symp-
toms ¶

Co-
morbid

ities

Recurrent 
AOM 

TM 
perfora
-tion/

Otorrh
oea 

Italy - - + + + - - +

Spain <24 - - + + - + +

Denmark <6 - - + + - - +

France <24 + - - + - - -
Portugal <6 - - + + - + +

USA - + + + + - - -
Norway <12 - - + - - - +

Poland <6 + + + + + + +

Belgium <6 - - + + + - +

Czech 
Republic

- - - - + - - +

Finland <24 - - + - - - +

Germany <24 - - + + + + +

Ireland - - - - - - - +

Luxembourg <24 - - - + - - -
Netherlands <6 - - + + + - + 

Sweden <12 - - + + + - +

Switzerland <24 - - + + + + + 

UK - - - - - - - -

*Sweden: also children aged >12 years, Switzerland <24 months of age, only if the child appears unwell 
† France: Give antibiotics if parents are considered unreliable. USA: join decision making with parents at any 
age. Poland: joint decision making with parents if child is <24 months of age 
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268
269 First line antibiotic therapy 
270 Fourteen  of 17 (82%) European guidelines recommended oral amoxicillin as an option 

271 for first line treatment (Figure 3), of which seven (50%) recommended a high dose (75-

272 90mg/kg/day), and five (36%) a low dose (30-60mg/kg/day). Stratification to high or 

273 low dose amoxicillin for children in the UK SIGN guideline is weight dependent; the 

274 Irish guidelines did not specify a dose. All the Nordic countries (i.e. Denmark, Sweden, 

275 and Norway) except Finland included Oral Penicillin V 24-75mg/kg/day as a first line 

276 choice (Supplementary File 8). 

277

278 Treatment failure and penicillin allergy: Alternative antibiotic treatments 
279 In case of treatment failure, amoxicillin-clavulanic acid per oral (PO) or intravenous 

280 (IV) (11/15, 73%), and IV/intramuscular (IM) ceftriaxone (8/15, 53%) were the most 

281 commonly recommended. In case of penicillin allergy, guidelines advised either PO 

282 clarithromycin (8/16; 50%) or PO trimethoprim-sulfamethoxazole (6/16; 38%) 

283 (Supplementary File 8). 

284

285 Quality assessment: AGREE II scores
286 All guidelines were appraised using the AGREE Criteria (Table 3). In four of seven 

287 domains (i.e. 2, 3, 5, and 6), European guidelines obtained a mean score of ≤41% 

288 while only two domains (i.e. 1 and 4) scored above 63% (Supplementary File 9a-b) 

289

290

291

292

293

294

295

296

297

298

‡Unilateral: Italy: If age <6 months, Poland: if age <24 months then can give after joint decision making with 
parents 
§Belgium, Finland and Sweden: bilateral at any age; Luxembourg: after consultation with parents
¶Symptoms include fever, otalgia, pain, vomiting and diarrhea. Switzerland: only if <24 months old 
NB: The “-“ indicates that those indications are not mentioned in the guideline.

Table 3: AGREE II scores (%) of European, AAP and WHO guidelines

Domain 
number

Domain name European 
Mean

(Range)

AAP Mean WHO Mean

1 Scope and Purpose 57 (10-100) 97 94

2 Stakeholder involvement 41 (0-92) 67 58

3 Rigour of development 34 (0-83) 88 80

4 Clarity of presentation 78 (21-100) 89 92

5 Applicability 23 (0-58) 35 60

6 Editorial independence 29 (0-96) 54 83
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299 Loe and SoR 
300 Ten of 17 European guidelines (59%) based their certainty of evidence (i.e. Level of 

301 evidence-LoE) and Strength of Recommendations (SoR) upon a variety of 

302 methodologies (Table 4). The only crossover was between Poland and Spain, who 

303 utilised a methodology from the Infectious Diseases Society of America. AGREE II 

304 scores for quality of the LoE were variable, and approximately half of European 

305 guidelines (8/17; 47%) scored ≤4 across all items. SoR was often based upon study 

306 design (i.e. multiple RCTs) but for some was based on more subjective assessments 

307 (i.e. “well conducted studies”). 

308
Table 4: Level of evidence (LoE) in AOM guidelines

Country Scale of LoE 
used*

Score:
Consideration of 

benefits and harms  
(AGREE II Item 

11**)

Score: Strengths 
and limitations of 

the evidence
(AGREE II Item 9)

Score:
Link between 

recommendations 
and evidence

(AGREE II
 Item 12)

Belgium  INAMI 5 7 6
Czech Republic - 1 1 2
Denmark  OCEBM 7 7 6
Finland  Duodecim 1 6 6
France  ANAES 3 1 1
Germany  AWMF 6 3 3

Ireland - 1 1 1
Italy  PNLG 5 5 6
Luxembourg - 3 1 2
Netherlands - 7 7 5
Norway - 1 1 3
Poland  Infectious 

Disease 
Society of 
America

6 3 5

Portugal European 
Society of 
Cardiology

2 2 4

Sweden - 3 3 1
Switzerland - 1 1 1
Spain Infectious 

Disease 
Society of 
America

5 2 7

UK  SIGN 7 7 6
USA AAP 7 7 7
WHO  GRADE 7 7 6
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*If no LoE scale used, denoted by -
**AGREE II scores: 1= no information in the guideline; 7= exceptional reporting

309

310 Antibiotic stewardship
311 The majority of guidelines provided diagnostic criteria for AOM, specifications on when 

312 to start antibiotics, the route of administration and the duration of treatment (Table 5). 

313 However, less than half referred to country-specific AMR patterns, and four (24%) 

314 included both country-specific AMR data and specified resistance levels to 

315 amoxicillin/amoxicillin-clavulanic acid to guide local choices.  

316
Table 5: Antibiotic stewardship and AOM guidelines

Do antibiotic recommendations
refer to country-specific AMR patterns?
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Belgium Yes Yes Yes Yes 80% Yes Yes

Czech Rep. Yes Yes Yes Yes 0% Unclear  Unclear

Denmark Yes Yes Yes Yes 0% Not applicable Unclear

Finland Yes Yes Yes Yes 62.50% Yes Yes

France Yes Yes Yes Yes 0% Unclear Unclear

Germany Yes Yes Yes Yes 0% Unclear Unclear

Ireland Unclear Yes Yes Unclear 0% Unclear Not applicable

Italy Yes Yes Yes Yes 67% Yes Yes

Luxembourg Yes Yes Yes Yes 0% Unclear Unclear

Netherlands Yes Yes Yes Yes 100% Yes Yes

Norway Yes Yes Yes Yes 0% Unclear Not applicable

Poland Yes Yes Yes Yes 100% Yes Not applicable

Portugal Yes Yes Yes Yes 71% Yes Yes

Spain Yes Yes Yes Yes 100% Yes Yes

Sweden Yes Yes Yes Yes 100% Unclear Not applicable

Switzerland Unclear Yes Yes Yes 0% Unclear Unclear

UK Yes Yes Yes Yes 0% Unclear Unclear

USA Yes Yes Yes Yes 100% Yes Yes
WHO Yes Yes Yes Yes Not applicable Not applicable Not applicable

317

318 Legend:

Promotes antibiotic stewardship
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319
320
321

322

323 DISCUSSION
324 Approximately half of the 32 EU/EFTA countries have AOM guidelines. Diagnosis of 

325 AOM was based upon similar signs and symptoms. Tympanocentesis was commonly 

326 reserved for treatment failure. The vast majority of European guidelines advocated for 

327 a watchful waiting approach to antibiotic therapy with the most common indications for 

328 treatment being tympanic membrane perforation, and severity of symptoms. 

329 Amoxicillin was the most commonly recommended first-line antibiotic, but with 

330 differences in terms of recommended duration and dosage. Our quality assessment 

331 found low mean AGREE II scores of ≤41% in most domains. Less than 60% of 

332 guidelines used a national or international scale system to rate level of evidence to 

333 support recommendations. Less than half of the guidelines referred to country-specific 

334 patterns of AMR. 

335

336 Strengths of our study include the comprehensiveness of our three-pronged search 

337 strategy, the use of AGREE-II, an internationally recognised guideline appraisal tool, 

338 and an assessment of which LoE and SoR were used. Our analysis also included a 

339 qualitative assessment of whether antibiotic stewardship was considered in the 

340 development of guidelines, based on five criteria.  In order to provide a broad sense 

341 on whether AMR data were considered, one of the criteria was whether the antibiotic 

342 recommendations referred to country-specific AMR data. However, the limitation of 

343 this as a criteria is that there is often wide heterogeneity in terms of AMR patterns 

344 within each country, and, as well as referring to the AMR data on which the antibiotic 

345 recommendation is based, guidelines should ideally recommend that the antibiotic 

346 choice should be adapted based on local AMR data, if available. Another limitation is 

347 our focus on simple AOM and exclusion of guidelines about complex cases requiring 

348 Ear Nose Throat specialist input. 

349

350 Previously published works demonstrated a common consensus in criteria for AOM 

351 diagnosis, and that watchful waiting period was the standard of care in Europe; 

352 amoxicillin was also found to be the most commonly recommended antibiotic.43-45 In 

Partially promotes antibiotic stewardship
Does not promote antibiotic stewardship
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353 comparison to these studies, our work aimed to compare additional facets of AOM 

354 management in Europe, including grading their quality, comparison of LoE and SoR, 

355 and assessing their inclusion of country-specific AMR data. Zeng et al also used 

356 AGREE II scores to assess quality of upper respiratory tract infections guidelines 

357 including three AOM guidelines from Japan, USA, and the UK.46 We note a >10-point 

358 discrepancy in scoring in two of six domains between Zeng and ourselves for UK SIGN 

359 and US AAP AOM guidelines. This may indicate inter-user variability in AGREE II 

360 scoring.47 Elias et al. assessed global infectious diseases guidelines and found that 

361 local AMR patterns were taken into account in 50-75% of recommendations, which is 

362 similar to our findings.

363

364 The development of clinical guidelines according to the high standards of the AGREEII 

365 criteria is a resource intensive exercise and this may be one of the reasons why we 

366 did not identify any guidelines from Eastern European countries. Many guidelines in 

367 this study received low AGREE II scores. Many of the resource intensive initial steps 

368 in guidelines development are universal, for example defining the objectives, the 

369 clinical questions, the target populations of patients and end-users; designing a 

370 comprehensive search strategy to identify relevant evidence from the literature, a 

371 process to appraise the evidence, a way to present recommendations unambiguously, 

372 and strategies to successfully  implement guidelines. Replicating this process in each 

373 country to reach similar conclusions does not seem necessary nor efficient, and it may 

374 make sense for these or some of these processes to be undertaken by a core group 

375 of experts from across Europe. This is already the case for other medical specialities, 

376 for example, the European Joint Task Force for cardiovascular disease prevention 

377 provides guidelines that can be used across Europe.48 The centrally-developed 

378 guidelines could then be adapted in each country for recommendations, such as 

379 choice of antibiotics, which depends on local AMR patterns and immunisation 

380 coverages against the main pathogens causing AOM. This implies the implementation 

381 of robust epidemiological and standardised AMR surveillance systems in each 

382 country, which is currently underway with the support of international initiatives such 

383 as the European Centre for Disease Prevention and Control (ECDC) surveillance 

384 systems,49 and the WHO Global Antimicrobial Resistance Surveillance System 

385 (GLASS).50 Other aspects that could lead to local adaptation could be local care 

386 pathways, and user and patient preferences. This approach would allow the 
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387 development of guidelines of better quality and better adapted to local contexts, and 

388 might contribute to reducing the spread of AMR.  
389

390 CONCLUSION 
391 Review of guidelines reveals major similarities in AOM management 

392 recommendations across Europe. Existing European guidelines scored poorly in most 

393 AGREE II domains, including items related to how evidence was gathered and 

394 appraised. Consideration of country-specific antibiotic resistance patterns appears to 

395 be limited. Centrally produced guidelines adapted for local care pathways, user and 

396 patient preferences, as well as for local antimicrobial resistance patterns may provide 

397 more targeted recommendations, reduce unnecessary antibiotic administration, and 

398 help reducing the spread of antibiotic resistance. 
399
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Figure 1: PRISMA Flow Diagramme 
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Figure 2: European AOM guidelines (Lead group and year 
published) 

 
National guidelines found:  Belgium (INAMI 2016), Czech 
Republic (CzMA 2011), Denmark (DSAM 2014),Finland 
(Duodecim 2017), France (AFSSAPS 2011), Germany (DEGAM 
2014), Ireland (HSE 2012), Italy (SIP 2010), Luxembourg (CSDS 
2007), Netherlands (NHG 2014), Norway (ASP 2016), Poland (NIL 
2016), Portugal (DGS 2014), Spain (AEPED 2012), Sweden (MPA 
2010), Switzerland (PIGS 2010), United Kingdom (SIGN 2003) 
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 Figure 3: Routine first line antibiotics: Initiation, choice, duration and Strength of 
Recommendation 
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review and appraisal of European national guidelines  

 
Supplementary file 1: Electronic search strategies  

 
a) Medline via Ovid  

 
1 exp Otitis Media/ 

2 otitis media.tw. 

3 acute otitis media.mp. 

4 exp Respiratory Tract Infections/ 

5 aom.mp. 

6 middle ear infect*.mp. 

7 guideline.mp. or exp GUIDELINE/ or exp PRACTICE GUIDELINE/ 

8 guide.mp. 

9 manage*.mp. 

10 exp Clinical Protocols/ 

11 1 or 2 or 3 or 4 or 5 or 6 

12 7 or 8 or 9 or 10 

13 11 and 12 

14 limit 13 to (yr="2007 - 2017" and "all child (0 to 18 years)") 

 
 

b) Embase via Ovid  
 
1 1. exp otitis media/ 
2 otitis media.tw. 
3 acute otitis media/ 
4 exp respiratory tract infection/ 
5 aom.mp. 
6 middle ear infect*.mp 
7 exp practice guideline/ 
8 guide.mp. 
9 manage*.mp. 
10 exp clinical protocol/ 
11 1 or 2 or 3 or 4 or 5 or 6 
12 7 or 8 or 9 or 10 
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13 13. 11 and 12 
14 14. limit 13 to (yr="2007 - 2017" and child ) 

 
c) Cochrane library 

 
 Search term/strategy 
1 Exp otitis media  
2 Otitis media  
3 Glue ear   
4 midd ear adj5 (infect* or inflame*) 
5 Ome or aom  
6 Guideline or practice guideline 
7 Management of manage* 
8 Clinical protocol  
9 #1 or #2 or #3 or #4 or #5 
10 #6 or #7 or #8 
11 #9 or #10 

 
Results then limited to 16/11/2007-16/11/2017  
 

d)  Guidelines International Network (G-I-N) 
 
 Search term/strategy 
1 Otitis and  
2 Acute Otis media  

 
 

e) TRIP Medical Database 
 
 
 Search term/strategy 
1 Acute otitis media  and 
2 Otitis  
3 Limit Guidelines  
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Clinical practice guidelines for acute otitis media in children: A systematic review and appraisal of European national 
guidelines 

 
Supplementary File  2: Acute otitis media (AOM) guidelines in Europe 
 

Leading author 
organisations (Local 

language)   

Leading author organisations 
(English translation)  

Country/ 
Region 

Year 
published/
updated 

Aimed audience  Patient age 
group 

What system 
used for 

LoE/SoR? 
Institut national d’ass 
urance maladie-invalidité 
Comité d’évaluation des 
pratiques médicales en 
matière de medicaments 
(INAMI)  

National Institute for Health and 
Disability Insurance Committee 
for the Medical Practice on 
Medicinal Products Evaluation 
 

Belgium 2016 - Children 0-15 
years  

Institutional 

Odbornáspolečnost 
praktických dětských 
lékařů ČLS JEP,  
Společnost všeobecného 
lékařství ČLS JEP 
 

CzMA Society of General 
Practice Society  

 

Czech 
Republic  

2011 - Children and 
Adults  

None 

Dansk Selskab for Almen 
Medicin (DSAM)  

Danish Society for General 
Practice 
 

Denmark 2014 General 
Practitioners, 
Parents and carers 

Children 0-5 
years 

 

GRADE and 
Institutional 

Suomalainen Lääkäriseura 
Duodecim  

Finnish Medical Society 
Duodecim 

Finland 2017 Primary health care  Children 
under school 
age  

Institutional   

Agence Française de 
Sécurité Sanitaire des 
Produits de Santé 
(AFSSAPS); Agence 
Nationale de Sécurité du 
Médicament et des 
Produits de Santé (ANSM)  

French Agency for the Safety 
of Medicines and Health 
Products ( AFSSAPS)  
(currently known as National 
Agency for the Safety of 
Medicines and Health Products 
(ANSM) 

France 2011 - Children >3 
months of 
age 

National Agency 
for Accreditation 
and Evaluation 
in Health 
(ANAES)  
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AWMF 
(Arbeitsgemeinschaft der 
wissenschaltlichen 
medizinischen 
Fachgesellschaften). Lead 
society: Deutsche 
Gesellschaft für 
Allgemeinmedizin und 
Familienmedizin  (DEGAM) 
 

Association of the Scientific 
Medical Societies in Germany.  
Lead society: Society of 
General Medicine and Family 
Medicine  
 

Germany 2014 General 
practitioners, 
paediatricians, ENT 
surgeons, junior 
doctors, 
audiologists, and 
primary care 
workers.  

Children and 
adult 
(outpatients)  

Institutional 
(AWMF 
Consensus 
process S2k) 

Health Service Executive 
and Royal College of 
Physicians Ireland 

- Ireland 2012 - Children  None 

Società Italiana di Pediatria  
(SIP) and  Società Italiana 
di Otorinolaringologia 
Pediatrica 
 

Italian Society of Paediatrics 
(SIP)  and Italian Society of 
Pediatric Otolaryngology 
(SIOP)  
 

 

Italy 2010 Paediatricians, ENT 
surgeons, general 
practitioners, 
nurses, physicians 
assistants  

Children 
aged 2 
months -18 
years  

Manual for 
Writing Clinical 
Practice 
Guidelines of 
the Programma 
Nazionale Linee 
Guida (PNLG) 

Secrétariat du Conseil 
Scientifique  - Domaine de 
la Santé 

 

Scientific Council of the 
Ministry of Health 

 

Luxembourg 2007  - Children 
>3months of 
age  

None 

Nederlands Huisartsen 
Genootschap 

 (NHG)  

Dutch College of General 
Practitioners 

Netherlands 2014 - Children and 
adolescents 
up to 18 
years of age   

None 
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Antibiotikasenteret for 
primærmedisin (ASP)  

National Antibiotics Centre for 
Primary Care 

Norway 2016 Physicians, GPs, 
dentists, private 
practitioners, 
medical students  

Children and 
adults   

None 

Narodowy Instytut Leków 

(NIL) 

National Medicine Institute  

 

 

 

Poland 2016 All specialities, 
including GPs,  
paediatricians, 
physicians, 
Respiratory 
physicians, ENT 
surgeons 

Children and 
adults   

Infectious 
Disease Society 
of America 

Departamento da 
Qualidade na Saúde 
(DGS)   

 

 

Department of Health Quality 

 

Portugal  2014 Physicians of the 
health system 

Children  European 
Society of 
Cardiology 
 

Asociación Española de 
Pediatría (AEPED) 
  

Spanish Association of 
Paediatrics  

Spain 2012 - Children Infectious 
Disease Society 
of America 

Läkemedelsverket Swedish Medical Products 
Agency  

Sweden 2010 - Children and 
adults  

None 

Paediatric Infectious 
Diseases Group of 
Switzerland (PIGS) 

- Switzerland 2010 - Children  None 

Scottish Intercollegiate 
Guidelines Network (SIGN) 

- UK 2003  
Has been 
retracted 

by 
institution 

“All people working 
with children” 
including  general 
practitioners (GPs), 
practice nurses, 
audiologists, 

- Institutional  
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paediatricians, 
otolaryngologists, 
audiological 
physicians, health 
visitors, social 
workers, public 
health physicians, 
users of services 
and all other 
professions caring 
for children. 

American Association of 
Paediatrics (AAP) 

- USA 2013 Paediatricians, 
GPs, Emergency 
specialists, ENT 
surgeons, Nurse 
Practitioners, 
Physician’s 
assistants 

6 months- 12 
years 

Institutional  

World Health Organisation 
(WHO) 

- N/A  2013 Doctors, senior 
nurses, senior 
health workers 

Sick young 
children in 
low-resource 
setting 

Institutional  
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Clinical practice guidelines for acute otitis media in children: A systematic review and appraisal of European national 
guidelines:  

 
Supplementary File  3: National guidelines’ Level of evidence (LoE) converted to Oxford Centre for Evidence Based Medicine 
(OCEBM)  
 

Oxford Centre for EBM 
Levels of Evidence 

Belgium  Denmark   France  Finland 
 

Italy 
 

Norway  Poland 
and Spain  

Portugal 
 

UK SIGN 
 

AAP 
 

WHO 
 

1a  SR of RCTs A/B/C 1a 1 A I 1a I A 1++ A High  

1b Individual RCT A/B/C 1b 1 B I/ II  1b - B 1++/ 1+/1- - - 

1c All or none - 1c - - - - - - - X - 

2a SR with 

homogeneity of 
cohort studies 

- 2a 2 A III 2a II A 2++ B/ C High-

moderate  

2b Individual cohort 

study 

- 2b - B/ C III 2a - B 2++/ 2+/2- - - 

2c Outcomes 

research; 

ecological 
studies 

- 2c - C - - - - 2++/ 2+/2- - - 

3a SR with 

homogeneity of 

case-control 
studies 

- 3a 3 A IV 1b, 2a II A 2++/2+/2- B/C High-

moderate 

3b Individual case-

control study 

- 3b - B/C IV 1b, 2a - B 2++/2+/2- - - 
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4 Case series 

(and poor quality 
cohort and case-

control studies 

- 4 4 C V 3 III C 3 C/D Low- very 

low  

5 Expert opinion  - 5 - D VI 4 III C 4 D - 

X LOE that does 

not match 

Oxford   

- DS - - - 2b - - - - - 

 
 

Page 33 of 55

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

Clinical practice guidelines for acute otitis media in children: A systematic review and appraisal of European national 
guidelines:  

 
Supplementary File  4: National guidelines’ Strength of recommendation (SoR) converted to OCEBM SoR 

 
 

Oxford Centre for EBM 
Strength of 
Recommendations 

Belgium  Denmark 
 

France  Finland Italy 
 

Norway  Poland 
and Spain  

Portugal  
 

SIGN  AAP  WHO  

A 

Consistent level 
1 studies 

- A A  
A 

A/ E A A/E A A Strong 
recommen
dation/ 
Option 

Strong 

B 
Consistent level 
2 or 3 
studies or extrap
olations from 
level 1 studies 

- B B A/B - B - B B Strong 
recommen
dation/ 
Recomme
ndation/ 
Option 

Conditional
/Weak 

C Level 4 
studies or extrap
olations from 
level 2 or 3 
studies 

- C C C - C - C C Recomme
ndation/Op
tion  

Conditional
/Weak 

D Level 5 
evidence or trou
blingly 
inconsistent or 
inconclusive 
studies of any 
level 

- D/ √ C D - D - D D Option/ No 
recommen
dation   

No 
Recomme
ndation 

X SOR that does 
not match 
Oxford CEBM   

1/2 DS -  B/ C/ D  B/ C/ D - -   
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Supplementary File  5: Locally defined Strength of Recommendation (SoR) for diagnostic criteria for AOM in Europe and the USA 
 

Guideline Diagnostic criteria 
included?  

National SoR  

 

Finland Yes A 

Italy Yes A 
Poland Yes A 

Portugal  Yes I 

USA Yes Recommendation 

Belgium Yes No grade 

Czech Republic Yes No grade  

Denmark Yes No grade 

France Yes No grade 
Germany Yes No grade 

Ireland No No grade 

Luxembourg Yes No grade 

Netherlands Yes No grade 

Norway Yes No grade 

Spain Yes No grade  

Sweden Yes No grade 
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Switzerland No No grade 

United Kingdom Yes No grade  

WHO Yes No grade 
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Clinical practice guidelines for acute otitis media in children: A systematic 
review and appraisal of European national guidelines 

 
Supplementary File  6: Examination tools recommended by European, American and 
WHO guidelines for acute otitis media (AOM) in children  
 

Country Otoscope Pneumatic 
otoscope 

Tympanometry Other National Level of 
evidence/ 

strength of 
recommendation 

OCEBM  level 
of 

evidence/stren
gth of 

recommendatio
n 

Czech Republic  +    - - 

Denmark  
  

+ 
 

+ +  - - 

Finland + + +  -/B -/B 

France +    - - 

Germany + + +  - - 

Ireland  +    - - 

Italy + +  + Mirror II/ B 
II/ A 

1b/ X 
Ib/ A  

Luxembourg + +  Mirror 
Ear, Endoscope, 

Operating 
microscope 

- - 

Netherlands +    - - 

Norway + +   - - 

Poland + + +  A/ II A/ 2a-2c 

Portugal +    - - 

Spain + +   - - 

Sweden + + +  - - 

SIGN + +  +  2+/ - 2b-3b/ - 

AAP + + +  B/ 
Recommendation 

2a-3a/B-C 

WHO +    - - 

No examination tools  specified in Belgian and Swiss  guidelines 
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Clinical practice guidelines for acute otitis media in children: A systematic review and appraisal of European national 
guidelines 

 
Supplementary File 7: Investigations recommended by European, American, and WHO guidelines for acute otitis media (AOM) in 
children  
 
Country Investigation Circumstances National LOE / 

SOR  
Oxford LOE /SOR 

Czech Republic • Culture via 
tympanocentesis or 
swab 

• CRP 

• Children <2 years of age  - - 

Finland • Culture • Complications of AOM 
• Underlying immunodeficiency 

or significant co-morbidity 
• Unwell patient requiring 

hospitalization 
• To relieve extreme pain  

- - 

France • Culture via 
tympanocentesis  

• Treatment failure  
 

- - 

Germany • Blood tests (FBC, CRP, 
Acute phase protein i.e. 
interleukin 6/BSG) 

• Culture via 
tympanocentesis  

• Ultrasound or xray  

• Complications  
• Recurrent AOM  

- - 

Italy • Blood tests (CRP, ESR, 
WCC) 

• Culture via 
tympanocentesis  

• Nasopharyngeal 
aspirate (only 
quantitatively) 

For blood tests:  
• For follow up  
 
For tympanocetesis:  
• Complications 
• Immunocompromised 
• Neonate 

Typanocentesis: V/ B  
NPA: IV/B 
CT scan: IV/A  
 
 

Tympanocentesis: 4 
/ X 
NPA: 3a-3b/X 
CT scan: 3a-3b/ A 
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• CT scan • Spontaneous otorrhea 
• Sepsis 
• Treatment failure 
• Research purposes 

Luxembourg 
 

• Culture via 
Tympanocentesis 

• Aged  <3 months  
• Severe pain and convex ear 

on otoscopy  
• Treatment failure 

- - 

Norway • Culture  via 
tympanocentesis or 
swab of otorrhoea  

• Treatment failure - - 

Spain • Blood tests (FBC, CRP, 
blood culture) 

• Culture (Via 
tympanocentesis or  
swab of otorrhea )  

• Lumbar puncture 
• Skull/Temporal bone CT  

• Complications 
• Recurrent AOM 
• Spontaneous otorrhea 
• Treatment failure  
 
 
 

- - 

Sweden  • Culture via 
tympanocentesis 

• Nasopharyngeal swab  

• Treatment failure - - 

AAP • Culture via 
tympanocentesis   

• Nasopharyngeal 
aspirate 

• Treatment failure   - - 

No Investigations advised: Belgium,  Denmark, Ireland, Netherlands, Poland, Portugal, Switzerland, UK SIGN, WHO  
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Clinical practice guidelines for acute otitis media in children: A systematic review and appraisal of European national 
guidelines 

 
Supplementary File 8: Antibiotic treatment recommended by European, American and WHO guidelines for acute otitis media (AOM) 
in children   
 

Guideline  First line* Duration of first line 
therapy 

Second 
line/Treatment 
failure  

Third line/ Allergy to first 
line  

National LOE 
/ SOR  

Oxford LOE 
/SOR 

Belgium  PO amoxicillin 
75mg-100/kg/day  
in 3 divided doses    
 
 

7 days   
Treatment failure : 
 
cefuroxime axetil 30-
50 mg / kg in 3 doses 
 
amoxicillin-clavulanic 
acid 50 / 37.5 mg / kg 
in 3 doses 

 
In case of Allergy to 
cephalosporins , either:   
Co-trimoxazole 
(Trimethoprim 8 mg/kg/day 
and Sulfumethoxazole 40 
mg/kg/day) in 3 divided 
doses  
 
 
Levofloxacin 10 mg/ kg/day 
in 2 divided doses  

For treatment 
choice: Expert 
Opinion/Weak 
recommendati
on  
 
 
Duration: 
GRADE A - B, 
low 
recommendati
on) 

For treatment 
choice: 5 /X 
 
 
 
 
 
For duration: 
1a-1b/ X 

Czech Republic PO amoxicillin 75-
90mg/kg/day in 3 
divided doses  

7-10 days  Discusses targeted 
therapy to specific 
bacterial agents, but 
no empiric antibiotic 
for treatment failure  

Allergy to beta lactams: co-
trimoxazole  

None None  

Denmark  
PO Penicillin V 
60mg/kg/day in 3 
divided doses  

7 days  Treatment failure  
 
<2 years of age: 
Amoxicillin-clavulanic 
acid 

Penicillin allergy:  
clarithromycin 
7.5mg.kg/dose x2 for 7 
days  
 

Level 1a-1c 
and 5 / Grade  
A and √ 
 
 

Level 1a-1c 
and 5  

Page 41 of 55

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

10/2.5mg/kg/dose 8 
hourly for 7 days  
 
2-12 years of age: 
amoxicillin – 
clavulanic acid 1-
/2.5mg/kg/dose 8 
hourly for 7 days 
 
 

For duration: 
No LOE/SOR  

Finland  PO Amoxicillin 
40mg/kg/day 8-12 
hourly 

OR 
PO amoxicillin-
clavulanic acid 
40/5.7mg/kg/day in 
2-3 divided doses  
 
 

5 -7 days  If vomiting: IM 
Ceftriaxone (one 
dose)   

Penicillin allergy:  
cefaclor, cefuroximexetil, 
sulfa trimethoprim, 
azithromycin or 
clarithromycin 
 

First line: C / C 
 
(None for 
treatment 
duration)  
 
 

1b, 2b-2c, and 
3b-4  

France PO amoxicillin 80-
90mg/kg/day in 2-3 
divided doses   
 
 

5 day duration if >2 
years of age, 8-10 
days if <2 years of 
age 

Treatment failure:  
PO 
Amoxicillin/clavulanic 
acid 80mg/kg/day) 
AND PO amoxicillin  
70mg/kg/day)  
 

OR 
 

 IM/IV ceftriaxone 
50mg/kg daily for 3 
days 
 
 
 
PO 
Amoxicillin/clavulanic 
acid = otitis 
conjunctivitis 
syndrome   

Allergy to beta lactams    
erythromycin-sulfafuraole 
or cotrimoxazole 
 
Allergy to penicillins 
without allergy to 
cephalosporins: 
cefpodoxime  

Only duration 
has LOE:  
 
Level 1 and 
Professional 
Agreement/ 
Grade A  
 
Duration for 
child <2 years 
of age is Level 
1/ Grade A 
>2 years of 
age is 
professional 
agreement  
(No LOE) 
 
3rd line 
treatment: 
Professional 
agreement  
(No LOE)  

Level 1a  
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Germany PO Amoxicillin 
50mg/kg/day in 2-3 
divided doses  
 
 
If from country with 
high rates of 
penicillin 
resistance: PO 
amoxicillin 80-
90mg/kg/day  

7 days Treatment failure:  
PO amoxicillin 80-
90mg/kg/day 
 
Second choice: PO 
cephalosporin 
including cefuroxime 
axetil (20-
30mg/kg/day for 5 
days),  

Allergy to 
penicillins/cephalosporins: 
macrolide ie erythromycin 
7 days  

None None  

Ireland Amoxicillin 
(no duration, no 
route, no 
frequency)  

None  None None None None 

Italy  Mild symptoms and 
no otorrhea nor risk 
factors†  :  
PO Amoxicillin 
50mg/kg/day in 2-3 
divided doses  
 
Severe symptoms, 
otorrhea, or risk 
factors for bacterial 
resistance  
Amoxicillin-
clavulanic acid 80-
90mg/kg/day in 2-3 
divided doses  
  
  

Duration:  
 
10 days <2 years of 
age  
5 days >2 years of 
age 

Treatment failure:  
If they were treated 
with amoxicillin or 
cefaclor: amoxicillin 
plus clavulanic acid or 
cefpodoxime proxetil 
or cefuroxime axetil.  

If they were being 
treated with a broad-
spectrum antibiotic: 
intramuscular or 
intravenous 
ceftriaxone 50mg/kg 
once daily  

 

Duration:  
10 days <2 years of 
age or spontaneous 
otorrhea  
5 days >2 years of 
age 
3 days for ceftriaxone  
 

Penicillin allergy: macrolide  
 

First line (for 
both) : Level I/ 
Grade A 
 
Treatment 
failure:  Level 
II/ Grade B 
 
Duration Level 
I/ Grade B  
 
Allergy:  
VI/D  

First line: 
Level1a- 1b/ A 
 
Treatment 
failure:  Level 
1b/ X 
 
Duration: 
Level 1a-1b /X 
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Luxembourg Amoxycillin 80-

90mg /kg/day in 3 
divided doses  

 

Alternatively if ‘very 
severe cases’   

Amoxicillin-
clavulanic acid 80-
90mg/kg/day in 3 
divided doses  

 

<6 years of age 10 
days treatment  

>6 years 5-7 days 
treatment 

 

Treatment failure:  

Amoxycillin/ 
clavulanate  

Otherwise  

cefuroxime axetil no 
dose, no frequency) or  

ceftriaxone 
50mg/kg/day for 3 
days  

or  

azithromycin or 
clarithromycin or 
clindamycin  

If vomiting: Ceftriaxone 50 
mg / kg  once daily for 3 
days 
 
 
Penicillin allergy:  
Cefuroxime 30mg/kg in two 
divided doses  
 
Allergy to penicillin + 
cephalosporin:  
Azithromycin 10mg/kg/day 
for 6 days or clarithromycin 
15mg/kg/day in two divided 
doses  
 
Otherwise:  
sulfamethoxazole-
trimethoprim 6019ng.kg of 
trimethoprim per day or 
clindamycin 30-40mg/kg in 
three divided doses  

Not applicable  None  
Not applicable  

Netherlands Amoxicillin 
40mg/kg/day in 3 
divided doses  

7 days  Second line and also 
treatment failure:  
 
Amoxicillin-clavulanic 
acid 40/10mg/kg/day 
in 3 divided doses  for 
7 days  

Penicillin allergy:  
cotrimoxazole 36mg/kg/day 
in two divided doses; 5-7 
days 

Not applicable   Not applicable  

Norway PO 
phenoxymethylpeni
cillin 24-
60mg/kg/day in 3-4 
divided doses per 
day 
 
 
In case of 
frequent/recurent 
cases:  

5 days   Treatment failure:  
 
trimetroprim 
sulfamethoxazole (for 
children) 
  

Allergy:  
<25kg:  
Erythromycin oral solution 
(ethyl succinate) 
40mg/kg/day in two divided 
doses for 5 days  
 
 
or  
Clarithromycin (children 
over 6 months) 15 
mg/kg/day in two divided 
doses for 5 days  

None  None  
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Amoxicillin 21- 
42mg/kg/day in 
three divided doses  
 
 

 
 
25-35kg:  
Erythromycin enteric 
capsules 500mg/kg/day in 
two divided doses for  5 
days  
or  
Clarithromycin 14 
mg/kg/day in two divided 
doses for 5 days 
  

Poland PO amoxicillin 
<40kg: 75-
90mg/kg/day in 2 
divided doses  
 
>40kg 3000-
4000mg per day in 
2 divided doses   
 
 

If <2 years of age, 10 
days duration  
 
If  >2 years of age, 5 
days duration  

Treatment failure:  
Amoxicillin/clavulanic 
acid  
<40kg: 70-
90mg/kg/day in two 
divided doses  
 
>40kg: 3000mg-
4000mg per day in 2 
divided doses  
 
 
IVceftriaxone  
 <40kg 50mg/kg/day 
once daily for 3 days 
 
>40kg 1-2g/day once 
daily for 3 days 
 
 

Allergy to amoxicillin:  
PO Cefuroxime axetil  
>40kg 1000mg/day in 2 
divided doses for 5 days  
<40kg 30mg/kg/day in two 
divided doses for 5 days 
unless if <2 yoa then for 10 
days  
 
Allergy to amoxicillin and 
severe infection:  
Ceftriaxone  
>40kg- 1-2g IV/IM per day 
once daily for 3 days  
<40kg- 50mg/kg IV/IM per 
day once daily for 3 days  
 
Allergy to beta lactams:  
Clarithromycin  
<40kg 15-20mg/kg/day in 
two divided doses;  
>40kg 500-1000mg/day in 
two divided doses  

First line: 
Level II /Grade 
A  
 
First line 
duration: Level 
II /Grade B  
 
 
Treatment 
failure:  
Level II-III/ 
Grade A-B  
 
Allergy 
treatment:  
Level I-II/ 
Grade A-B 
 
 

First line 
antibiotic: 
Level 2a and 
3a  
 
First line 
duration: 
Level 2a and 
3a  
 
Treatment 
failure: Level 
2a, 3a, 4, and 
5  
 
Allergy 
treatment:  
1a, 2a, 3a   
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Portugal  Amoxicillin 80-
90mg/day in 2 
divided doses  

5 days routine or <2 
years of age  
7 days if <2 years, 
recurrent, failure of 
initial treatment  
10 days if recurrent 
AOM 

Treatment failure:  

PO/IV Amoxicillin  and 
clavulanic acid 80-
90mg/kg/day in 2 
divided doses or  

PO Cefuroxime-axetil 
30mg/kg/day in 2 
divided doses  or IV 
80-100mg/kg/day in 3 
dividied doses  
7 days if <2 years 
 
OR 
 
IM/IV Ceftriaxone  
50mg/kg/day once 
daily  
 

Penicillin allergy:  
Clarithromycin 
50mg/kg/day in 2 divided 
doses or  
 
Erythromycin 50mg/kg/day 
in 3-4 divided doses per 
day or  
 
Azithromycin 10mg/kg/day 
once a day  
 

First line: 
Level A/ Grade 
1  
 
Treatment 
failure:  Level 
B/ Grade  IIa  
 
Duration:  
7 days- Level 
A / Grade IIa  
 
5 days- Level 
A/ Grade 1 
 
10 days no 
evidence   
 
Allergic 
treatment: 
Level C/Grade 
I 

First line: level 
1a, 2a, or 3a  
 
Treatment 
failure:  Level 
1b, 2b, or 3b   
 
Duration:  
7 days- level 
1a, 2a, or 3a 
 
5 days- level 
1a, 2a, or 3a 
 
10 days no 
evidence   
 
Allergic 
treatment 
Level 4-5 s 
 

Spain PO Amoxicillin 80-
90mg/kg/day in 3 
divided doses  
 
If <6 months, 
severe symptoms, 
family history of 
ENT complications, 
previous 
therapeutic failure   
Amoxicillin/clavulan
ic acid 80-
90mg/kg/day in 3 
divided doses for 7-
10 days  
 
 
If <2 months of 
age:  

Routine: 5 days 
 
Otherwise: 10 days   

Treatment failure:  
 
Amoxicillin-clavulanic 
acid 80-90mg/kg/day 
in 3 divided doses for 
7-10 days  or IM/IV  
Ceftriaxone 
50mg/kg/day for 3 
days  
  

Penicillin allergy:  
Cefuroxime axetil 
30mg/kg/day in 2 divided 
doses  
 
If anaphylaxis to penicillin:  
Clarithromycin 
15mg/kg/day in 2 divided 
doses for 7 days or 
azithromycin 10mg/kg once 
daily on first day, then 
5mg/kg once daily for 4 
additional days.  
Can also give  
Levofloxacin  
6 months-5 yoa: 10mg/kg 
every twelve hours  
 
>5 yoa give 10mg/kg every 
24 hours  

First line: 
Level II/ Grade 
B 
 
For children 
requiring 
amoxicillin-
clavulanic acid 
as first line: 
Level II/ Grade 
B  (No 
evidence for 
<2 months of 
age)  
 
 
Treatment 
failure:  
Level III/Grade 
C; for 

First line: 2a 
 
For children 
requiring 
amoxicillin-
clavulanic acid 
as first line: 
Level 2a-3a 
 
Treatment 
failure: Level 
4-5 ; 
Ceftraixone as 
used in 
treatment 
failure: Level 
1a 
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IV cefotaxime or 
PO/ IV amoxicillin- 
clavulanic acid. For 
PO only if no fever 
or no symptoms. 
No LOE 

ceftriaxone 
Level I/Grade 
A  
 
Allergic to 
penicillin/ceph
alosporin: 
Level III/Grade 
C  
 
 

Allergy to 
penicillin/ceph
alosporin:  
Level 4-5  
 
 

Sweden PO Penicillin V 75 
mg / kg/day in 3 
divided doses  

If recurrent: (new 
acute otitis media 
within a month with 
symptom-free 
intervals): Penicillin 
V 75mg / kg/day in 
3 divided doses or 

Amoxicillin 60 mg / 
kg/day in 3 divided 
doses   

Routine: 5 days  

 

Recurrent: 10 days  

Treatment failure:  

Amoxycillin 
60mg/kg/day in 3 
divided doses for ten 
days. 

 

Penicillin allergy:  
Erythromycin 40mg/kg/day 
in 4 divided doses  or 
40mg/kg/day in 2 divided 
doses  

Not applicable Not applicable  

Switzerland Amoxicillin 
50mg/kg/day in 2 
divided doses 
 
If risk factors or 
from country with 
high rates of 
penicillin 
resistance: 
Amoxicillin 
80mg/kg/day in 2 
divided doses  

Routine: 5 days 
 
<2 years of age, 
previous otitis media, 
perforated tympanic 
membrane or from 
country with high rates 
of penicillin resistance 
: 10 days  
 

‡Amoxicillin/clavulanic 
acid  80mg/kg/day in 
two divided doses for 
10 days  ‡ or  
 
Ceftriaxone 50mg/kg 
daily for 1-3 days  

None  Not applicable Not applicable  

UK SIGN  (refers to 
BNF for Children)  

Amoxicillin  
 

5-7  days  Treatment failure:  
Amoxicillin-clavulanic 
acid 

 
Penicillin allergy:  

None None 
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Child 1-11 months 
of age: 125mg 
three times a day 
for 5-7 days  
 
Child 1-4 years: 
250mg three times 
a day for 5-7 days  
 
(NB: dosage can be 
both low and high 
dose amoxicillin 
dependently on kg; 
for example If 1 yoa 
and weight <50th 
centile, will be 
given high dose; if 
2 yoa and weight at 
50th centile, would 
be given low dose.  
 
 

 
(dose dependent on 
suspension available)  
 

Clarithromycin or 
erythromycin ; dosage 
dependent on age 
 

USA Amoxicillin (80–90 
mg/ kg/ day in 2 
divided doses  

OR 

If amoxicillin past 
30 days, concurrent 
purulent 
conjunctivitis (otitis 
conjunctivitis 
syndrome), or 
history of AOM non 
responsive to 
amoxicillin:  
 
Amoxicillin-
clavulanic acid (90 
mg/kg/ day 
amoxicillin dosage 
in 2 divided doses  

<2 years of age: 10 
days 

2-5 years of age:7 
days  

>6 years of age 5-7 
days 

Treatment failure:  

Amoxicillin-clavulanic 
acid 90mg/kg/day 12 
hourly  

<2 years of age: 10 
day course 

2-5 years of age 7 day 
course 

>6 years of age 5-7 
days 
 
OR  

IM/IV Ceftriaxone 
50mg daily 3 days  

Penicillin allergy:  

Cefdinir 14mg/kg per day 
in 1-2 divided doses or 
cefuroxime 30mg/kg per 
day in 2 divided doses or 
cefpodoxime 10mg/kg per 
day in 2 divided doses or 
ceftriaxone 50mg IM or IV 
per day for 1-3 days  

 

 

 

First line :  B, 
recommendati
on; first line 
amoxil-clav: C, 
recommendati
on 
 
Treatment 
failure: B, 
recommendati
on  

First line: 2a 
or 3a 
 
First line 
amoxi clav: 
2a, 3a, 4 
 
 
 
Treatment 
failure: 2a, 3a 
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WHO  PO amoxicillin 
80mg/kg/day in 2 
divided doses 
 
If consider 
pathogen sensitive, 
give co-
trimaxazole, dose: 
(trimethoprim 
component 
8mg/kg/day 12 
hourly for 5 days ) 

7-10 days   Repeat antibiotics  for 
another 5 days  

None Low quality 
evidence/ 
Strong 
recommendati
on  

Level 4  

 
NB Amoxicillin-clavulanic acid dose always given in terms of amoxicillin component dosage.  
 
* Routinely to treat with low-dose amoxicillin, but for high dose amoxicillin in the following situations: Switzerland: If from area of high penicillin resistance, age 
<6 months, severe symptoms.  UK: “If necessary.” Germany: area of high penicillin resistance  
† Italy risk factors: risk factors for bacterial resistance: age <3 years, day-care attendance, older siblings, recent antibiotic therapy (<1 month), no PCV-7.  
‡ Switzerland: If <6 months, severe symptoms, family history of ENT complications, previous therapeutic failure, recent administration of amoxicillin, 
concurrent purulent conjunctivitis or otorrhoea , region of high penicillin resistance or risk factors for antibiotic resistant for PO amoxicillin-clavulanic acid as 
first line.  
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Clinical practice guidelines for acute otitis media in children: A systematic review and appraisal of European national 
guidelines 

 
Supplementary File 9: AGREE scores for acute otits media guidelines (AOM) in European, American, and WHO guidelines 
 

a) National AGREE scores (%) 
 

Guideline Domain 
1 

Domain 
2 

Domain 
3 

Domain 
4 

Domain 
5 

Domain 
6 

Mean 
National 

Score 
Belgium 100 56 64 81 10 29 57 
Czech Republic 36 25 4 21 0 0 14 
Denmark 97 64 83 100 56 54 76 
Finland  92 50 59 97 40 42 63 
France 64 0 3 83 4 0 26 
Germany 83 61 43 92 35 96 68 
Ireland 11 3 1 56 2 0 12 
Italy  100 83 63 97 40 46 72 
Luxembourg 58 6 6 58 4 0 22 
Netherlands 69 81 74 92 25 83 71 
Norway  53 50 14 86 13 0 36 
Poland 67 42 27 92 21 13 44 
Portugal 44 33 18 64 33 8 33 
Spain  44 28 22 83 15 29 37 
Sweden 64 25 9 83 31 58 45 
Switzerland 8 0 0 56 0 0 11 
UK SIGN 92 92 82 92 58 29 74 
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European mean  64 41 34 78 23 29 29 
 
AAP  97 67 88 89 35 54 72 
WHO  94 58 80 92 60 83 78 

 
 

b) AGREE scores by marker 
i) HS AGREE scores  
 

 Domain 1 Domain 2 Domain 3 Domain 4 Domain 5 Domain 6 

Criteria 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

Belgium 7 7 7 4 3 4 7 7 7 6 5 7 1 1 6 7 5 1 4 1 1 2 3 
Czech 
Republic 7 1 1 6 1 1 1 1 1 1 1 1 3 1 7 4 7 1 1 1 1 1 1 
Denmark 6 7 7 5 1 6 7 6 7 5 7 6 7 5 7 7 7 3 7 5 7 5 7 
Finland  7 6 6 6 1 6 7 5 7 6 6 5 5 5 6 7 7 7 6 6 4 5 7 
France 3 3 5 1 1 1 1 1 1 1 3 1 1 1 5 5 5 2 2 1 1 1 1 
Germany 6 5 5 5 1 7 1 5 6 2 6 5 1 7 7 6 6 6 4 5 4 7 7 
Ireland 1 1 1 1 1 1 1 1 1 1 2 1 1 1 5 4 6 1 1 1 2 1 1 
Italy  7 7 7 7 7 7 7 6 5 6 6 6 6 4 6 7 7 6 5 5 3 5 6 
Luxembourg 2 2 7 1 1 1 1 1 1 1 1 1 1 1 5 4 4 3 1 1 1 1 1 
Netherlands 3 2 7 6 6 6 7 7 7 5 7 5 7 1 7 6 7 6 4 5 1 7 7 
Norway 7 1 4 5 1 7 1 1 1 1 1 4 3 3 6 7 7 3 3 1 2 1 1 
Poland 5 4 2 3 1 7 4 1 5 1 6 4 1 1 6 6 7 5 4 4 1 1 1 
Portugal 2 1 7 1 1 4 1 1 2 1 2 3 1 4 4 3 3 3 5 2 6 1 3 
Spain  4 2 2 5 2 1 1 2 3 1 4 7 1 1 6 6 5 5 2 3 1 1 5 
Sweden 6 5 7 6 1 1 1 1 5 1 5 1 1 1 5 7 7 7 5 4 1 5 7 
Switzerland 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5 3 6 1 1 1 1 1 1 
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UK SIGN 6 5 7 6 1 7 7 6 6 7 7 6 7 5 6 6 6 7 5 5 7 3 3 
AAP  7 7 7 7 1 7 6 7 6 7 6 7 6 5 5 6 7 5 6 6 2 1 7 
WHO  7 7 5 5 1 7 7 5 7 5 6 5 7 6 6 5 7 6 7 7 2 6 7 

 
 

ii) JED AGREE Scores  
 

 Domain 1 Domain 2 Domain 3 Domain 4 Domain 5 
Domain 

6 
Criteria 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
Belgium 7 7 7 6 4 5 7 7 7 4 4 5 1 1 6 7 4 1 1 1 3 3 3 
Czech 
Republic  5 1 4 5 1 1 1 1 1 1 1 2 2 1 4 7 7 1 1 1 1 1 1 

Denmark  7 7 7 7 3 7 7 7 6 1 7 6 5 6 7 7 7 1 6 1 5 1 4 
Finland  7 6 7 6 1 4 5 1 5 1 1 7 1 6 7 7 7 1 1 1 1 1 1 
France 7 4 7 1 1 1 1 1 1 1 2 1 1 1 7 7 7 1 1 1 1 1 1 
Germany 6 7 7 6 2 7 1 1 1 6 5 1 2 7 6 7 7 1 2 2 1 6 7 
Ireland 3 2 2 1 1 2 1 1 1 1 1 1 1 1 2 2 7 1 1 1 1 1 1 
Italy  7 7 7 7 1 7 4 2 4 1 4 6 3 6 7 7 7 1 4 2 1 1 3 
Luxembour
g 5 4 7 3 1 1 1 1 1 1 5 3 1 1 6 7 5 1 1 1 1 1 1 
Netherland
s 6 7 6 6 4 7 7 7 7 4 6 5 4 1 6 7 6 1 1 1 1 5 5 

Norway 6 2 5 5 1 5 1 1 1 1 1 2 2 5 5 7 5 1 3 1 1 1 1 
Poland 7 5 7 3 1 6 2 1 1 1 5 7 1 1 6 7 7 1 1 1 1 4 1 
Portugal 4 1 7 5 1 6 1 1 1 1 2 5 1 6 5 7 7 1 1 1 5 1 1 
Spain  5 4 5 6 1 1 1 1 1 1 5 6 1 1 7 7 5 1 1 1 1 1 4 
Sweden 4 3 4 5 1 1 1 1 1 2 1 1 1 1 3 7 7 3 1 1 1 1 5 
Switzerland 2 3 1 1 1 1 1 1 1 1 1 1 1 1 2 5 5 1 1 1 1 1 1 
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UK SIGN 7 7 7 7 4 7 4 3 7 6 7 6 5 6 7 7 7 2 3 1 6 1 4 
AAP  6 7 7 7 1 7 5 6 7 7 7 7 6 5 6 7 7 7 1 2 1 3 6 
WHO  7 7 7 6 1 7 4 1 7 7 7 7 6 6 7 7 7 5 4 4 2 4 7 
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PRISMA 2009 Checklist

Section/topic # Checklist item Reported 
on page # 

TITLE 
Title 1 Identify the report as a systematic review, meta-analysis, or both. 1, 2, 3
ABSTRACT 
Structured summary 2 Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, 

participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and 
implications of key findings; systematic review registration number. 

2

INTRODUCTION 
Rationale 3 Describe the rationale for the review in the context of what is already known. 4
Objectives 4 Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, 

outcomes, and study design (PICOS). 
N/A

METHODS 
Protocol and registration 5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 

registration information including registration number. 
No 
protocol 

Eligibility criteria 6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, 
language, publication status) used as criteria for eligibility, giving rationale. 

4-5

Information sources 7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify 
additional studies) in the search and date last searched. 

4-5 

Search 8 Present full electronic search strategy for at least one database, including any limits used, such that it could be 
repeated. 

5, 
Appendix 
1

Study selection 9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, 
included in the meta-analysis). 

5

Data collection process 10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes 
for obtaining and confirming data from investigators. 

5

Data items 11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 
simplifications made. 

N/A

Risk of bias in individual 
studies 

12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this was 
done at the study or outcome level), and how this information is to be used in any data synthesis. 

N/A

Summary measures 13 State the principal summary measures (e.g., risk ratio, difference in means). N/A
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PRISMA 2009 Checklist

Synthesis of results 14 Describe the methods of handling data and combining results of studies, if done, including measures of consistency 
(e.g., I2) for each meta-analysis. 

6

Page 1 of 2 

Section/topic # Checklist item Reported 
on page # 

Risk of bias across studies 15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective 
reporting within studies). 

N/A

Additional analyses 16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating 
which were pre-specified. 

6

RESULTS 
Study selection 17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at 

each stage, ideally with a flow diagram. 
Figure 1 

Study characteristics 18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and 
provide the citations. 

7

Risk of bias within studies 19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). N/A
Results of individual studies 20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each 

intervention group (b) effect estimates and confidence intervals, ideally with a forest plot. 
N/A

Synthesis of results 21 Present results of each meta-analysis done, including confidence intervals and measures of consistency. Page 7-
10

Risk of bias across studies 22 Present results of any assessment of risk of bias across studies (see Item 15). N/A
Additional analysis 23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]). N/A

DISCUSSION 
Summary of evidence 24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to 

key groups (e.g., healthcare providers, users, and policy makers). 
13

Limitations 25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 
identified research, reporting bias). 

13

Conclusions 26 Provide a general interpretation of the results in the context of other evidence, and implications for future research. 15

FUNDING 
Funding 27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the 

systematic review. 
17

From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097. 
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doi:10.1371/journal.pmed1000097 
For more information, visit: www.prisma-statement.org. 
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